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EXECUTIVE SUMMARY

BCM Engineers Inc. (BCM) tmplemented Phase I:. Additional Investigations
of the June 1989 Groundwater Remediation Work Plan from July through
September 1989 for the Christiana Metals Corporation (Christiana) at its
Bishop Tube Facility in Frazer, Pennsylvania. The investigation included
the completion of eight soil borings, analysis of soil samples,
installation of seven monitoring wells, and sampling of the monitoring
wells for the presence of volatile organic compounds (VOCs). The results
of the investigation determined the presence of VOCs in every groundwater
monitoring well sample collected except the upgradient well sample. Each
well contained one or more VOCs in concentrations exceeding the primary
drinking water maximum contaminant levels (MCLs) established by the U.S.
Environmental Protection Agency (EPA). The VOC contaminant plume in
groundwater extends to the northeast from the apparent source areas where
an aboveground solvent storage tank and a degreaser tank are located.
Soil sample analytical results indicated the presence of VOCs in soil
apparently caused by upward migration of volatilized VOCs from the
contaminated groundwater into the soils.

BCM recommends that additional investigation be implemented to determine
the downgradient (offsite) and vertical extent of the plume in the
aquifer and to determine proposed groundwater cleanup levels. BCM also
recommends proceeding with Phase II: Aquifer Testing to expedite remed-
fation of the highest levels of VOC-contamination detected in onsite

groundwater.



1.0 INTRODUCTION

This report presents the results of implementation of Phase I: Addi-
tional Investigations of the June 1989 Groundwater Remediation Work Plan
for the delineation of volatile organic compound (VOC) contamination in
soil and groundwater at Christiana Metals Corporation’s Bishop Tube Faci-
1ity 1in Frazer, Pennsylivania. The report describes monitoring well
installation and soil boring activities, describes sampling activities,
discusses the results of the investigation, and provides conclusions and
recommendations for additional activities.

1.1 BACKGROUND

In 1981, BCM performed an investigation of the impact of closed waste
impoundments on surface water and groundwater at the Bishop Tube plant
site in Frazer, Pennsylvania (BCM, 1981) (Figure 1). With the approval
of the Pennsylvania Department of Environmental Resources (PADER), four
shallow monitoring wells were installed at that time. The results of the
study were presented in a 1981 BCM report which documented groundwater
fluoride levels (maximum concentration 23.1 milligrams per liter (mg/1)
in excess of the drinking water standard of 2.0 mg/1 in one well.

In 1987, elevated concentrations of fluoride were detected in shallow
groundwater collected at a sump within the plant. Due to an inadvertent
connection between the sump and the plant's NPDES-permitted non-contact
cooling water discharge, the discharge exceeded the permitted average
monthly 1imit of 10.0 mg/1 for fluoride. Bishop Tube has been pumping
the sump water to storage for offsite hauling and treatment.

In cooperation with PADER, the July 1987 Work Plan (BCM, 1987) was devel-
oped to install additional monitoring wells, collect soil samples in the
vicinity of the abandoned waste impoundments, and collect and analyze
water samples from the monitoring wells and the adjacent stream. The
purpose of the investigation was to update the 1981 study and extend the
effort to include other possible groundwater contaminants, such as the
degreasing agents used at the plant. PADER's approval of the HWork Plan
was obtained prior to commencing the project.

In May 1988, BCM presented a report entitled Groundwater Quality Invest-
igation to Bishop Tube (BCM, 1988). The work described in the May 1988
report was conducted in accordance with BCM's PADER-approved, July 1987
Work Plan. The finvestigation included installing and sampling 5 ground-
water monitoring wells, MW-5, MW-6, MW-7, MHW-8, and MH-9, at the loca-
tions shown in Figure 2, to complement the four existing wells at the
site. Five soil borings were drilled and samples were retained for lab-
oratory analysis, and five stream samples were collected and analyzed.
The soil boring locations and the stream sampling locations are also
shown on Figure 2.



The May 1988 report concluded that Bishop Tube was the apparent source of
trichloroethene (TCE) and 1,1,1-trichloroethane (TCA) contamination 1in
groundwater. Data evaluation revealed areas with some metals contamin-
ation. The metals contamination tn soils appears to be assoclated with
plant operations at the former infiltration basins on the plant site.

Christiana Metals Corporation (Christiana), the former parent company of
Bishop Tube, authorized BCM to continue with the next phase of this
project by preparing a work plan to delineate the extent of TCE and
TCA-bearing groundwater and to develop mitigation measures. The draft
Work Plan was prepared by BCM and submitted to PADER during a meeting
between representatives of PADER, BCM, and Christiana on July 26, 1988.
During this meeting, PADER requested that Bishop Tube conduct quarterly
monitoring in the vicinity of the east end of the plant where the cooling
water discharges to the stream. This monitoring was requested to docu-
ment levels of fluoride in groundwater which were anticipated to decrease
with time as a result of improvements made in the company's pickle liquor
handling practices, the presumed source of the fluoride.

Prior to submission of a Revised Work Plan addressing the PADER requests
concerning quarterly monitoring, BCM conducted a soil vapor survey (SVS)
in October 1988 along the north side of the facility as proposed in the
July 1988 Draft HWork Plan. The results of the SVS indicated the presence
of low levels of soil contamination (TCE, PCE, and trans-1-2- dichloro-
ethene) within areas of limited lateral extent adjacent to the above-
ground Solvent Storage tank, loading area, and concrete storage pad.

BCM's revised Draft Groundwater Remediation Hork Plan, dated May 31,
1989, was submitted to Christiana for review and comment. The final
Groundwater Remediation Work Plan (Work Plan) was submitted to PADER in
June 1989 (BCM, 1989). The final Work Plan, proposed the installation of
seven additional groundwater monitoring wells (five shallow wells and two
deep wells) numbered MW-10 through MW-16. Also proposed were five soil
borings along the north side of the facility in areas identified during
the SVS as containing low Jevels of VOC contamination. During implement-
ation of the MWork Plan, three additional soil borings were added to the
work scope and were drilled adjacent to the degreaser tank located inside
the plant. ATl soil borings and well Tlocations are shown on Figure 2.
The Work Plan also proposed the quarterly groundwater monttoring to be
conducted at the east end of the plant and in the vicinity of the NPDES-
permitted cooling water discharge.

1.2 OBJECTIVES

The primary objective of this study was to characterize VOC contamination
in groundwater and provide recommendations for additional investigations
and/or remedial activities. Specific objectives of the study were as
follows:



Determination of  potential source  area(s) of VOC
contamination in the groundwater

Document shallow and bedrock aquifer water qualities

Document groundwater flow directions

Document soil quality in potential source areas

Implement a quarterly groundwater monitoring program at the
east end of the plant and in the NPDES-permitted cooling

water discharge area and present the resuits of the first
quarterly sampling results.




2.0 GEOLOGIC SETTING

2.1 GEQOLOGY/HYDROGEOLOGY

= The Bishop Tube site 1s located close to the northern base of South
Valley Hills. There are two formations in the area, the Hissahickon
Formation, a muscovite schist with minor quartz and feldspar and the

— Conestoga Formation, a crystalline limestone. The Pennsylvania Geolog-
fcal Survey (BERG, 1981) identifies the contact between the HWissahickon
and Conestoga Formations to be on the south side of the plant.

The Wissahickon Formation is a medjum-to-coarse-grained, banded rock,
which is characterized by large amounts of mica and considerable amounts
of feldspar. The primary porosity of the rock itself is relatively low.
- However, abundant secondary porosity structures (Joints) within the rock
~ provide openings for the storage and circulation of water. Generally,
the size and frequency of 3joint structures decrease with depth, which in
- turn, reduce the water-yielding capacity of the formation. The planes of
schistosity within the Wissahickon Formation may contain water, but they
are generally subcapillary in size and do not yield it freely.

o Competent rock belonging to the HWissahickon Formation was encountered in
MH-1 on the south side of the plant. A thin and highly weathered zone of
the Hissahickon Formation is present beneath most of the northern portion

- of the site immediately overlying the Conestoga Formation. The Wissa-

hickon Formation encountered on the north side of the plant appears to be

colluvium which has migrated downsiope from the HWissahickon Formation
outcrop on the south side of the plant. The colluvium is thickest on the
eastern side of the plant in the vicinity of the stream.

The Conestoga Formation, a dolomitic and shaley limestone, is part of the
= Timestone group that supplies the largest springs in southeastern Penn-

sylvania. The Conestoga Formation has low primary porosity and, there-

fore, groundwater migration is mainly through secondary porosity which
—_ results from the development of dissolution channels and fractures in the
rock. HWells drilled in this rock have yields ranging from less than one
gallon per minute (gpm) to 300 gpm (HALL, 1973), depending on the number
and size of solution channels or fractures intersected by the well.

The monitoring wells and borings installed at the site indicate that
approximately 10 to 20 feet of overburden is present throughout much of

— the site. Bishop Tube personnel reported that the southwest corner of
the lower portion of the plant is set into the limestone and blasting of
the rock was required to construct the plant foundation in this area.



The fi111 and underlying weathered schist are thickest at the northeast
corner of the plant in the vicinity of MW-9. The varying amount of
overburden soil and fill is probably due to the site's location on a
moderately steep slope and the necessity for cut and fi11 grading during
construction of the plant,

= A zone of weathered rock, commonly called saprolite exists on top of bed-
rock throughout much of the area. The saprolite has a lower permeability
than the overlying material as evidenced by the presence of perched water
— at the overburden/saprolite interface. The yields of shallow monitoring
wells completed in the perched water zone are typically 0.5 to 1 gpm
while wells completed in fractured bedrock below the saprolite generally
yield more than 15 gpm.

2.2 S0ILS

N~ Soils in the vicinity of the Bishop Tube site are categorized as
belonging to the Manor Loam and Conestoga Silt Loam soil units (SCS,
—_ 1963).

The Manor Loam is a very fine sandy loam soil and is characteristically
found above the HWissahickon Formation. The Manor Loam is a well-drained

~ soil that 1s moderately permeable and has a moderately low moisture cap-
acity. The Manor Loam is easily eroded from slopes, which explains why
it 1s mainly found on Tevel to gently sloping areas.

The Conestoga Si11t Loam covers most of the area immediately north of the
plant. This soil unit consists of a well-drained silt loam surface soil
and a fine, sandy, clay subsoil. It is moderate in available moisture
capacity and has a moderately rapid permeability.



3.0 METHODS OF INVESTIGATION

3.1 TEST BORINGS AND SOIL SAMPLING

Eight soil test borings were drilled at Bishop Tube from August 1 through
18, 1989. Five of the soil borings were installed along the north side
of the plant, and three of the borings were installed within the plant in
the vicinity of the finished product degreaser tank (Figure 2).

Sotl borings along the north side of the plant were dritled with 4.25-
inch inside diameter (ID), hollow stem augers. Soil test borings instal-
led inside the plant were installed with 3.25-inch ID hollow stem
augers. During test boring drilling, soil samples were collected with
2-inch outside diameter (OD)>, high carbon steel, spiit barrel (split-
spoon) samplers. A lithologic description of the soil contained in each
splitbarrel was recorded by a geologist. Test boring logs providing soil
classification, depth to water, boring dimensions, dritling equipment,
backfilling methods, and other data are provided in Appendix A.

Representative samples from each spiit-barrel were placed in glass Jars
and sealed for the purpose of conducting head space analysis measurements
of the relative concentration of VOCs in each sample jar air space. This
test provided qualitative information on the relative levels of VOCs in
the sampled soil. Following a 10- to 15-minute waiting period to allow
any VOCs present in the soii to volatilize into the headspace between the
soil sample and the Jar 11d, each jar was opened and an organic vapor
detector (QVA) flame 1ionization detector probe was inserted into the
sample jar head space to remove and analyze a sample of the accumulated
vapor. The results of the head space analyses were recorded in the field
logbook and are summarized in Table 1.

Selected split-barrel soll samples from each test boring were collected
for laboratory analyses. Soil samples were removed from the split-barrel
by the onsite geologist using a properly decontaminated stainless steel
hand trowel and placed in laboratory cleaned and properly labelled sample
jars. All field duplicate samples were composited in properly decontam-
inated stainless steel mixing bowls. Aliquots of soll for VOC analyses
were not composited. Aliquots of soil for VOC analyses were removed from
the split-barrel and placed in the proper sample container immediately
upon opening the split-barrel soil sampler. All soil samples and field
quality assurance/quality control (QA/QC) samples were collected,
handled, stored, and transported as specified in the PADER- approved
QA/QC Plan and Reporting Deliverables (QA/QC Plan) document contained in
Appendix B of the June 1989 Groundwater Remediation Work Plan.



A1l sampling equipment was decontaminated as specified in the QA/QC
Plan. A1l samples were placed in a chilled environment and transported
by the sampler to the BCM Laboratory in Norristown, Pennsylvania.

All onsite work was conducted in accordance with BCM's site-specific
Health and Safety Plan, contained in Appendix B.

A1l soil borings were advanced to the surface of bedrock or auger
refusal, whichever was encountered first. Upon encountering one of these
conditions, the augers were removed from the borehole and, 1f the boring
was not to be used as a monttoring well location, a 90 percent neat
cement/10 percent powdered bentonite grout was pressure tremied from the
bottom of the borehole to ground surface. All soil cuttings were then
placed in sealed 55-gallon drums for subsequent disposal.

Ground surface elevations and horizontal locations of all boring loca-
tions were surveyed by a Pennsylvania-licensed surveyor, and are pre-
sented in Table 2. In addition, the vertical elevations of the three
stream sampling locations sampled as part of earlier investigation activ-
fties were also surveyed and are also presented in Table 2.

3.2 MONITORING WELL INSTALLATION

Seven groundwater monitoring wells were installed on or in the vicinity
of the Bishop Tube site from August 2 through 8, 1983. A total of 16
groundwater monitoring wells are now incorporated into the groundwater
monitoring well network assoctiated with the hydrogeological investigation
being conducted at the Bishop Tube site. Of the seven new monitoring
wells installed as part of this investigation, four were installed to
monitor the shallow unconsolidated aquifer present in the weathered shist
and soil and three were installed to monitor the deeper timestone rock
aguifer. Four of the monitoring wells were incorporated into two well
clusters, Jlocated across the Consolidated Railroad (Conrail) rallroad
tracks to the north of the site. Each of the well clusters consists of
one deep well completed in the Conestoga aquifer and one shallow
monitoring well completed immediately above the contact between the
overlying unconsolidated soil aquifer and the underlying limestone rock
aquifer. :

Each of the deep rock aquifer monitoring wells was constructed inside an
6-inch boring drilled using air percussion drilling techniques. The
shallow monitoring wells were installed inside 6.25-inch borings drilled
with hollow stem augers. Well driliing logs for each monitoring well are
presented in Appendix A. Schematic as-built monitoring well diagrams are
presented in Figures 3 and 4 for the shallow and deep monitoring wells,
respectively.



Generally, each monitoring well was constructed with approximately 10
feet of 4-inch ID, threaded flush joint, 20-siot (0.020 inch), Schedule

- 40 PVC screen, and 4-inch ID, threaded flush joint, Schedule 40 PVC
casing (riser). After inserting the screen and casing, a sand pack of
No. 1 Jessie Morie silica sand was installed in the annular space from
the bottom of the borehole to approximately two feet above the screen.

- An approximately 2-foot thick bentonite pellet seal was installed immed-
jately above the sand pack. The bentonite seal was moistened with water
if 1t was above the static water level and allowed to sit undisturbed for

-~ approximately 10 minutes to allow the bentonite to expand and seal the
borehole.

Following installation of the bentonite seal, a grout consisting of 90-
percent neat cement/10-percent bentonite was pressure grouted via a
tremie from the top of the bentonite seal to the ground surface. A
locking, protective steel casing was installed from approximately 3 feet
L below ground surface to approximately 2 feet above ground surface, and
concrete collars were installed around each protective casing. At sel-
ected wells, vehicle access requirements necessitated installation of
_ flush-mounted protective steel casings with locking caps.

The rock monitoring wells MW-13 and MW-15 were constructed using a double
casing technique. A 10-inch diameter borehole was drilled through over-
burden and into competent rock. A 6-inch ID steel casing was installed
in the borehole and the annulus around the casing was tremie grouted with
a cement/bentonite. A 6-inch diameter borehole was drilled through the
~— steel casing to the destred well completion depth in rock.

Following the installation of all the monitoring wells, each well was
developed for approximately 1 hour with either a centrifugal or submer-
sible pump. HWell development water was placed in sealed 55-gallon drums
for subseguent disposal by Christiana. All downhole weil development

~—— equipment was properly decontaminated prior to 1ts insertion into each
well.

A1l soil and rock cuttings generated during the drilling of each well
— were placed 1in sealed 55-gallon drums for subseguent disposal by
Christiana.

A1l monitoring wells were surveyed by a Pennsylvania-licensed surveyor.
The horizontal location of each well was surveyed to the nearest 0.01
foot and the elevations of ground surfaces, inner PVC casings, and outer
steel casings, were surveyed to the nearest 0.01 foot above mean sea
— level. Table 3 presents a summary of the monitoring well elevations.



3.3 GROUNDWATER SAMPLING

As specified in the HWork Plan, all new groundwater monitoring wells
(MW-10 through MW-16) and groundwater monitoring wells MW-2 and MH-3 were
sampled twice. In addition, previously existing groundwater monitoring
' wells MW-1 and MH-4 through MHW-9 were sampled once during the first round
- of groundwater sampling to initiate the PADER-required quarterly ground-

water monitoring program in the pickle liquor handling area. The first

round of groundwater sampling was conducted on August 29 and 30, 1989.
— The second round of groundwater sampling was conducted on September 28,
1989.

Prior to collecting groundwater sampies, total well depth and depths to

the top of the water columns were measured and recorded, and the volume

of water in each well was calculated and recorded. All wells, except

MA-13 and MW-15, were purged of a minimum of approximately three well

~ volumes prior to groundwater sampling with either a peristaltic pump or
PVC bailer. Approximately two well volumes of groundwater were purged
from wells MH-13 and MH-15 prior to sample coliection.

During the pumping of each well, the pH, specific conductance, and
temperature of the groundwater were measured. Field data sheets are
provided in Appendix C. A))] purge water was placed in sealed 55-gallon

- drums for subsequent disposal by Christiana. A1l downhole purging equip-
ment was decontaminated in accordance with the QA/QC Plan contained in
Appendix B of the Work Plan.

Groundwater sampling was conducted using laboratory cleaned, dedicated,
2-tnch outside diameter (OD) Teflon bailers. Groundwater samples were
coilected, handled, stored, and transported in accordance with QA/QC pro-
tocols contained in Appendix B of the Work Plan. A}l Chain-of-Custody
documentation is provided in Appendix D of this report. Quality Control
- samples, trip blanks, field blanks, and duplicates were collected and
- submitted for analyses according to the protocols outlined in the QA/QC
document referenced above.

— All groundwater samples collected during both rounds of groundwater
sampling were submitted to the BCM Laboratory in Norristown, Pennsyl-
vania, for analysis.



4.0 RESULTS OF INVESTIGATION

4.1 SOIL SAMPLE ANALYTICAL RESULTS

A total of 24 discrete soil samples were collected during the period from
August 1 through 18, 1989. In addition, two duplicate soil samples, four
field blank samples, and three trip blank samples were coliected and sub-
mitted for laboratory analyses. All samples were analyzed for purgeable
halocarbon volatile organic compounds (VOCs) by gas chromatography (GC).
Laboratory analytical results for all compounds detected at or above
their respective analytical method detection limits are summarized in
Table 4. A1l quality control trip blank and field blank analytical
results are summarized in Table 5. Laboratory analytical data sheets are
contained in Appendix E.

VOCs detected in soil samples collected at Bishop Tube included the
following:

- Bromodichloromethane

~ Chloroform

- 1,1-Ditchloroethane

- 1,2-Dichloroethane

- trans-1,2-Dichloroethene

- Tetrachloroethene (PCE)

- 1,1,1-Trichloroethane {TCA)
- Trichloroethene (TCE)

Methylene chloride, detected in many of the soil samples, was also detec-
ted in field biank and trip blank sampies. Methylene chioride is a
common laboratory contaminant and does not appear to be attributable to
onsite soil conditions. Total VOC concentrations detected in the soil
samples ranged from below the method detection 1imit in samples MH-10A
(1.5) and MW-12 (1.5) to a high of greater than 85.5 milligrams per
kilogram <(mg/kg) in soll sample B-5 (3.5).

It should be noted that the VOC levels in the six samples from borings
B-5 and B-6 were unable %o be quantified by the laboratory and were
reported at levels greater than the maximum instrument detection limit
for each of the analyses. Reanaiysis of the samples was attempted;
however, the results of the reanalysis were anomalously low, suggesting
that most of the VOC contaminants in the sample had volatilized out of
the soil sample prior to the reanalysis. A description of the procedures
utilized by the laboratory to analyze these samples 1s provided in a BCM
interoffice correspondence contained in Appendix F.
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4.2 1 YTICAL RESULT

The groundwater sampling program conducted at Bishop Tube consisted of
two separate rounds of monitoring well sampling. The first round of
groundwater sampling was conducted on August 29 and 30, 1989, and
inctuded collecting samples from monitoring wells MW-1 through MK-16.
The second round of groundwater sampling was conducted on September 2B,
1989, and included obtaining samples from monitoring wells MW-2 and MW-3
and MH-10 through MHW-16.

A1l groundwater samples obtained in the first round 1in August were
analyzed for pH and specific conductance. Groundwater samples collected
from wells MW-1 through MW-9 were also analyzed for fluoride, nitrate,
chromium, copper, and nickel to satisfy the quarterly groundwater moni-
toring requirements in the NPDES-permitted cooling water discharge area
at the east end of the plant. All groundwater samples and QA/QC samples
were analyzed for VOCs. Laboratory analytical results for all compounds
detected at or above their respective analytical method detection 1limits
are presented in the following tables: August 29 and 30 groundwater
samples in Table 6, August 29 and 30 QA/QC samples in Table 7, September
28 ]groundwater samptes in Table 8, and September 28 QA/QC samples in
Table 9.

Where applicable, the Maximum Contaminant Levels (MCLs) estabiished by
the U.S. Environmental Protection Agency (EPA) for the respective contam-
inants in drinking water are listed on the tables. All1 iaboratory analy-
tical data sheets are presented in Appendix E.

4.2.] ) le Anal ) 1

VOCs detected in the groundwater samples collected on August 29 and 30
included the following:

Chloroethane

1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
trans-1,2-Dichloroethene
1,1,1-Trichloroethane (TCA)
Trichloroethene (TCE)

Vinyl Chloride

| I R O S N R I |

Total VOC concentrations ranged from not detected above the method detec-
tion 1imit of 1 microgram per 1iter (ug/1) in background monitoring well
MH-1 to a high of 202,607 ug/1 in well MW-3. Each well in which VOC com-
pounds were detected contained one or more VOC compounds at levels above
the MCLs established for the respective VOC in drinking water. No VOCs
were detected in the QA/QC blanks.

i1



Fluoride concentrations ranged from less than 0.1 mg/1 in MH-1 to a high
of 14.1 mg/1 in MW-4. Fluoride was above its MCL of 4.0 mg/1 in moni-
toring wells MW-4, MW-5, MW-6, and MKW-7.

Nitrate concentrations ranged from a low of 0.099 mg/1 in MW-5 to a high
of 7.13 mg/1 in MW-4. Nitrate was not detected above its MCL of 10 mg/]
in any of the wells.

The low (more acidic) pH of 5.83 standard units (S.U.) was detected in
sample MW-7 and the high (more basic) pH of 7.34 S.U. was detected 1n
sample MW-13. A secondary MCL has been established for pH and ranges
from 6.5-8.5. pH was below (more acidic) the secondary MCL in monitoring
wells MW-1, MW-4, and MW-7.

Specific conductance ranged from 95 micromhos (umhos) in MW-1 to 4,600
umhos in MW-5. No MCL has been established for specific conductance in
drinking water.

Chromium levels ranged from below the method detection limit of 0.01 mg/1
to 0.220 mg/1 in sample MW-7. The MCL for chromium in drinking water is
0.05 mg/1 and was exceeded in monitoring well MW-7.

Copper levels ranged from below the method detection 1imits of 0.02 mg/]
to a high of 0.035 mg/1 in sample MW-1. Copper has a secondary MCL of
1.0 mg/1 which was not exceeded in any of the samples.

Nickel levels ranged from below the method detection limits of 0.04 mg/]
to a high of 0.269 mg/1 in MW-4. An MCL has not been established for
nickel in drinking water.

4.2.2 September 28, 1989, Sample Analytical Results

The VOCs detected in the groundwater samples collected on September 28
were the same as those detected 1n the August 29 and 30 samples with the
exceptions that 1,2-dichloroethane was not detected in the September
samples, and chloroform, undetected in the August samples, was detected
in the September analyses. Total VOC concentrations ranged from a low of
348 ug/1 in sample MW-10A to a high of 684,890 ug/l in sample MW-3.
Selected VOCs were detected in all the samples at levels above their
respective MCLs. TCE and methylene chloride were detected in all field
QA/QC samples.

4.3 HYDROGEOLOGIC ANALYSIS

The results of the groundwater investigation indicate that two aguifers

are present at the site and have both been impacted by VOC contamination.
The shallow aquifer occurs in the unconsolidated soil and saprolite unit
and a deeper aquifer occurs in the Conestoga Limestone. A summary of the
monitoring well construction details and the monitored aquifers is
presented in Table 10.
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Water table elevation measurements were obtained prior to each ground-
water sampling event. A summary of the measured groundwater elevations
is presented in Table 11. Groundwater flow in both aquifers is to the
north-northeast and is shown in Figures 5 and 6. The lateral gradients
are approximately 0.15 ft/ft in the area of the highest levels of
groundwater contamination

The shallow and deep aquifers are evidenced by the difference in ele-
vatton of the water table observed at well clusters at the site. MWells
monitoring shallow groundwater at each cluster generally have higher
water table elevations than wells monitoring groundwater occurrence in
the bedrock aquifer at each cluster. The elevation difference between
the two aquifers indicates that the aquifers are not in equilibrium.

The vertical hydraulic gradients were determined at well cluster loca-
tions where wells exist that monitor the two different aquifers. An
analysis of vertical gradients 1s summarized in Table 12. The resuits of
this determination indicate that a downward vertical gradient exists at
three of the four well cluster locations. HMell cluster MHW-15/MH-16
indicated an upward vertical gradient.

The upward vertical gradient at well cluster MW-15/MW-16 may be resuiting
from the vold encountered in MW-15 during drilling. The void maybe con-
nected to areas hydraulically upgradient of the well and the water levels
being measured in the well may be representative of hydraulic conditions
in the upgradient areas.

Well cluster MW-13/MK-14, located hydraulically downgradient of the site,
and approximately 250 feet west of well cluster MW-15/MW-16, had a down-
ward hydraulic gradient. The discrepancy between the vertical hydraulic
gradients prevents a determination of groundwater gradients in the off-
site area. This discrepancy also emphasizes the heterogeneities present
in the fractured and solution channel-bearing limestone aquifer.
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5.0 DISCUSSION OF RESULTS

The results of the soill and groundwater investigation indicate that ele-
vated levels of VOCs are present in onsite soils and in onsite and off-
site groundwater.

5.1 SOIL SAMPLING RESULTS

The soil sample analytical results indicate that VOC contamination is
present in nearly all soils at the site. Generally, the detected levels
of VOC contamination increased with increasing depth, suggesting that
VOCs may have migrated upward into the solls after volatilizing from VOC
contaminated groundwater.

The highest levels of VOCs detected in soils by headspace and laboratory
analyses were in Borings B-5, B-6, B-10, B-11, and B-12. Borings B-5 and
B-6 were drilled adjacent to the aboveground solvent storage tank. The
locations of these soil borings were selected based on the results of the
soll vapor survey (SVS) that was conducted in this area in October 1988.
The soil sample analyses support the findings of the SVS which identified
the tank as a potential source for the VOC contamination in soil and
groundwater.

Borings B-10, B-11, and B-12 were drilled in the vicinity of the degrea-
ser inside the building. Samples B-11 (6.5) and B-12 (4.5) contained the
highest levels of total VOCs detected in soil in this study (3,367 and
157 mg/kg, respectively). These soil sample analytical results indicate
that the degreaser tank is a 1ikely source of VOC contamination in
groundwater and soil at this site.

5.2 GROUNDWATER SAMPLING RESULTS

The groundwater sample analytical results indicate the presence of VOCs
in groundwater in all wells except the background well (MW-1). Specific
VOCs were detected in all wells at levels above their respective MCLs.
The downgradient extent and the vertical extent of the contaminant plume
have not been determined. The VOC contaminant plume appears to trend to
the northeast and originates from the aboveground solvent storage tank
and degreaser tank areas. The VOC contaminant plume is shown in Figures
7 and 8 for the August 29 and 30 and the September 28 sampling events,
respectively.

The VOC plume appears to be ortented slightly to the east of the ground-
water flow direction which is to the north northeast. The difference
between groundwater flow direction and contaminant distribution may be
the result of heterogeneities in the Conestoga
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Limestone aquifer. The Conestoga Limestone aquifer has numerous dissol-
ution channels and fractures which act as the primary conduits for
groundwater flow in the aquifer. The orientation of these conduits in
the rock strata will effect the groundwater and contaminant flow direc-
tion.

The most prevalent VOCs detected in groundwater were TCE and TCA and
their degradation products. TCE was consistently the VOC detected at the
highest levels in the well samples followed in concentration by TCA and
trans-1,2-dichloroethene. TCE and TCA are both heavier than water and
will tend to sink in the aquifer when released as product. Trans-1,2-
dichloroethene is slightly lighter than water and will tend to float on
water when released as product. TCE, TCA, and trans-1, 2-dichloroethene
have relatively low solubilities ranging from approximately 0.1 percent
(TCE) to 0.63 percent (trans-1,2-dichloroethene).

The highest levels of VOCs detected in groundwater in both aquifers in
both sampling events were at the well cluster MHW-2/MW-3 which is located
adjacent to the aboveground solvent storage tank. Monitoring well MW-2
monitors the uppermost portion of the Conestoga Limestone aquifer and
monitoring well MW-3 monitors the unconsolidated aquifer above it. The
results of both sampling rounds indicated that the shallow aquifer con-
tains significantly higher Jlevels of VOCs than the deeper limestone
aquifer. Three other well clusters are situated in the vicinity of the
piant and are at greater distances from the potential source area.
Sample analytical results from well clusters MW-15/MW-16 and MW-8/MW-9
determined that the deep wells monitoring the rock aquifer have higher
levels of VOCs than the shallow wells monitoring the unconsolidated
aguifer. These results are consistent with the concept that the contam-
inants have migrated into the deeper rock aquifer and {impacted the
downgradient well clusters MW-15/MN-16 and MW-8/MK-9.

The well cluster MW-13/MW-14 showed inconsistent results between the two
sampling rounds. The deep well (MW-13) monitoring the rock aquifer con-
tained higher levels of total VOCs than the shallow well (MW-14) moni-
toring the unconsolidated aquifer in the August sampling. Lower levels
of total VOCs were detected in the deep well than in the shallow well in
the September sampling. These results suggest that the samples may have
been mislabeled. The VOC levels in these wells will be confirmed by
samp- 1ing and analyses to be conducted in subsequent phases of the
investi- gation.

The results of the quarterly monitoring of groundwater wells in the vic-
inity of the NPDES-permitted cooling water discharge area detected fluo-
ride and chromium at levels above their respective MCLs in selected
wells. Continued quarterly monitoring of these wells will determine if
the levels of these contaminants will decrease with time as expected by
the repair of the sump in the shop, the suspected source area for these
contaminants in groundwater.
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The secondary MCL for pH was exceeded in MW-1, MW-4, and MW-7. MW-1 is
situated hydraulically upgradient of the site and monitors the rock
aquifer. MW-1 contained the lowest pH measurement which indicates that
groundwater 1in the Wissahickon Formation may be naturally more acidic
than groundwater in the Conestoga Formation.

5.3 HYDROGEOLOGY

— The {information obtained from the hydrogeologic investigation indicates
that contaminated groundwater 1s apparently migrating from the above-
ground solvent storage tank and degreaser tank areas towards the north-
east. The analysis of vertical hydraulic gradients indicates that a

o downward vertical hydraulic gradient exists in the vicinity of the source
areas at the plant. This analysis concurs with the groundwater analy-
tical results from the offsite well clusters which document the presence

- of higher levels of VOCs in the Conestoga Limestone aquifer than in the

~ unconsolidated aquifer. This analysis further indicates that contamin-

ation appears to be entering the limestone aquifer in the vicinity of the
source areas and is migrating to the northeast through the rock aquifer.
Lower levels of VOC contamination exist in the shallow aquifer and are
migrating offsite to the northeast.

- The release of TCE or TCA solvent product into the aquifer may have
resulted in the occurrence of a discrete body of solvent product in the
aquifer. These solvents are more dense than water and have relatively

- low solubilities, which will cause the body of solvent to migrate down-
ward In the aquifer as it solubilizes. The primary control over flow in
the limestone aquifer {is the occurrence of solution channels and frac-

. tures; therefore, the rate of migration of the solvent product (dense

- non-aqueous phase liquid or DNAPL) or the dissolved solvent in ground-
water will be primarily controlled by the occurrence and interconnection
of fractures and solution channels in the vicinity of the source areas.

- No estimates on the rate of migration of the contaminant plume can be
developed without conducting aquifer testing.

16



6.0 CONCLUSIONS

The results of the Phase I investigation determined that VOCs are present
in groundwater at levels above their respective MCLs for drinking water.
A VOC contaminant plume exists in the groundwater extending to the north-
east from the plant. The apparent sources of the VOC contaminant plume
are the aboveground solvent storage tank and the degreaser tank. VOC
contamination exists in both the shallow unconsolidated soil aquifer and
the deeper (Conestoga Formation) aquifer. The depth and downgradient
extent of the contamination in the aquifer can not be determined without
additional aquifer characterization.

Soil sample analytical results indicate the presence of VOCs in soil in
the vicinity of the aboveground solvent storage tank and the degreaser.
In generatl, the highest levels of soil contamination are found at depth
near the groundwater surface indicating that the volatilized VOCs may
have migrated upward into the soill from contaminated groundwater. The
highest levels of VOC contamination in soils was observed in borings
drilled adjacent to the aboveground solvent storage tank and degreaser
tank.

Fluoride and chromium were detected above their respective MCLs in
groundwater 1in the vicinity of the NPDES-permitted cooling water dis-
charge location. Continued quarterly monitoring of groundwater quality
in this area will enable an evaluation of the effectiveness of repairing
the sump, the suspected source of the fluoride contamination in ground-

water.
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BCM recommends that additional investigations be conducted and that Phase
I1 - Aquifer Testing be implemented to enable Christiana to proceed with
remediation of onsite VOC contamination in groundwater.

7.0 RECOMMENDATIONS

investigations should include the following:

BCM recommends that Christiana proceed with Phase II:

the June 1989 Groundwater Remediation Work Plan to expedite remediation
of the highest levels of VOC contamination detected in onsite groundwater

Conducting a tracer test on the solvent handling areas to
characterize the integrity of the solvent handling apparatus
(1.e. storage tank, piping, and degreaser tank)

Conducting a well records search in the vicinity of the site
to fidentify potential groundwater users and downgradient
water quality

Implementing a drilliing and sampling investigation to delin-
eate downgradient (offsite) and vertical extent of VOC con-
tamination in the aquifer.

Incorporating the results of the above tasks into an invest-
fgation of possible risk-based cleanup levels applicable to
this site

concurrent with the additional investigations defined above.
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TABLE 1
SUMMARY OF OVA SOIL SAMPLE HEAD SPACE ANALYSES*
CHRISTIANA METALS CORPORATION

e BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

- Sample I.D.** Reading (PPM)***
- MW-10 (0-2) 140
~ (2-4) 30
- B-5 (0-2) 90
(2-4) »>1000
(4-6) >1000
_ (6-8) 300
B-6 (0-2) 600
(2-4) -
o {4-6) 120
B-7 (0-2) ]
- (4-6) 8
(10-12) ) 60
—_ B-8 (0-2) NIR
- and (4-6) NIR
MW-11 (8-10) 2
(12-14) NIR
—_ (14-16) NIR
(16-17.5) NIR
- MH-12 (0-2) NIR
(2-4) NIR
(4-6) NIR
(6-8) NIR
~— (8-10) NIR
(12-14) NIR
(14-16) NIR
_ (16-18) NIR

(18-202 NIR



TABLE 1 (Continued)

Sample I.D.**

Reading (PPM)***

B-9 (0-2)
(6-8)

10-12>

(12-14)

(20-22)

MW-14 (5-7)
(10-12)

B-10 (0-2)
(3-9

(5-7)

(9-11)

(11-13)

(13-15)

B-11 (0-2)
(3-5)

(5-7)

(9-11)

(13-15)

(15-17)

B-12 (3-5
5-
(7-9

Notes:

*
* %
L2

NIR

Source:

Summarized from Field Log Book

Boring Number (depth of sample in feet)
All readings obtatned using portable
flame ionization vapor analyzer

No Instrument Response

300
20

NIR
NIR

10

NIR
NIR
NIR

250
»1000
>1000

160
>1000
>1000

>1000
>1000

BCM Engineers Inc. (BCM Project No. 00-6471-01)




TABLE 2
SUMMARY OF SOIL BORING AND STREAM BED ELEVATIONS
CHRISTIANA METALS CORPORATION

~ BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Boring/Stream Elevation

- Location (in feet, referenced to NGVD 1929)
> B-5 384.48

B-6 384.35

B-7 384.05
- B-~-9 383.07

Stream 1 358.50

Stream 2 368.90

Stream 3 378.20

~ Source: BCM Engineers Inc. (BCM Project No. 00-6471-01).




TABLE 3
SUMMARY OF MONITORING WELL ELEVATION SURVEY *
CHRISTIANA METALS CORPORATION

~ BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Elevation (feet)d

- Well Top Inner Top Outer
No. Ground Casing Casing
~ MH-1 423.86 424.21 424 .66
MH-2 384.00 384.37 384.72
— MW-3 383.94 384.66 385.04
MR-4 386.74 387.08 387.52
MW-5 387.24 387.89 388.45
MW-6 387.48 388.48 388.64
~ MW-7 396.96 398.69 399.20
MK-8 388.09 384.14 384.31
MK-9 382.81 NMb 384.10
-~ MW-10 384.56 383.87 384.54
Mit-11 384.00 383.42 384.03
MW-12 383.15 382.46 383.15
5 MH-13 373.45 374.83 375.21
MK-14 373.18 374.30 375.08
MW-15 367.94 369.68 370.47
— MW-16 367.91 369.80 370.20
~ Notes:
NM = Not measured.
a. Elevations are references to the NGVD 1929.
= b. MH-9 was not constructed with an inner casing. This well is an open

rock well. Depth to water was measured from the top of the steel
casing.
- * Well Elevations Surveyed by James M. Stewart, Inc.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)




TABLE 4

SUMMARY OF AUGUST 1989 SOIL SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

—

Sampling Location: Mw-10A2 B-52 B-52 B-59 B-52 B-62 B-62
Sample Depth: 1.5 1.5 3.5 4.5 6.5 1.5 5.5
Sampling Date: 08/01/89 08/01/89 68/01/89 08/01/89 08/01/89 08/01/89 08/01/89
BCM Sample Mumber: Units 923863 923864 923865 923866 923867 923868 923869
Votati rganic nds (V

Braomodichloromethane mg/kg «0.0114 <0.0141 >4.0 >0.1 »0.5 <0.115 <0.118
1,1-Dichloroethane mg/kg <0.0114 <0.0141 >1.0 >1.0 >1.0 »3.0 »0.7
1,2-Dichloroethane mg/kg <0.0114 <0.0141 <0.116 >0.116 <0.116 <0.115 <0.118
1,1-Dichloroethene mg/ kg <0.0114 »8.2 >20 >20 »3.0 >10 >10
Methylene Chloride mg/kg <0.0114 <0.0141 >0.5b >1.0b »0.1b >0.2b >0.1b
1,3,1-Trichloreethane mg/ kg <0.014 »>0.0141 >40 >50 >4.0 >5.0 >5.0
Trichlgoroethene {TCE) mg/kg. <0.0Mm4 »>2.0 >20 >10 >8.0 >10 >10
Total VOCs mg/kg ND 2.2 >85.5 >82.2 >16.7 >28.2 »25.8



TABLE 4 (Continued}

Sampling Location: MW-11 MW~-11 B-7 B-7 B-7(Dup) B-7
Sample Depth: 1.5 9.5 1.5 10.5 10.54 13.0
Sampling Date: 08/02/89 08/02/89 08/02/89 08/02/89 08/02/89 08/02/89
BCM Sample Number: Units 924150 924151 924152 924153 924154 924155
Volati) rgani unds (V

Chloroform mg/kg <0.0116 <0.0117 <0.0116 <0.0119 <0.0117 0.582
1,1-Dichloroethene mg/kg <0.0116 <0.0117 <0.0116 0.0705 0.0420 0.0481
Methylene Chloride mg/kg 0.0301¢ 0.0281¢ 0.0337¢ 0.0311¢ ¢.0350¢ <0.0134
1,1,1-Trichloroethane mg/kg <0.0116 <0.0117 <0.0116 <0.0119 <¢.0117 0.728

Trichloroethene (TCE} mg/kyg <0.0116 0.0223 <0.0116 <0.0119 0.219 0.781

Total VOCs 0.0301 0.0504 0.0337 0.1016 0.2960 2.139




TABLE 4 {Continued)

Sampling Location: MW-12 MW-12 Mw-12 B-9 B-9 B-$(Dup) 8-9
Sample Depth: 1.5 7.5 15.0 1.5 7.5 7.5A 10.5
Sampling Date: 08/03/8% 08/03/89 08/03/89 08/03/89 08/03/89 08/03/89 08/03/89
BCH Sample Number: Units 924156 924157 924158 924159 924160 924161 924162
Volatile Qrgani nds (V!

Chioroform mg/kg <0.0115 <0.0124 0.0237 <0.0118 <0.0117 <0.0115, 0.0763
Methylene Chloride mg/kg <0.0115 <0.0124 <0.0158 <0.0118 <0.0117 <0.0115 0.0157¢
trans-1,2-Dichloroethene mg/kg <0.0115 <0.0124 <0.0158 0.0662 0.0653 0.229 0.0182
1,1,1-Trichloroethane mg/ kg <0.0115 <0.0124 0.117 <«0.0118 <0.0117 <0.0115  «<0.012}1
Trichloroethene (TCE) mg/kg <0.0115 0.0136 0.758 0.06225 <0.0117 ¢.0311 0.0702
Total VOCs NO 0.0136 0.8987 0.0887 0.0653 0.2601 0.1804




TABLE 4 (Continued})

Sampling Location: 8-10 B-10 B-11 B-1 B8-12 B-12
Sample Depth: 1.5 6.5 1.5 6.5 4.5 6.5
Sampling Date: 08/18/89 08/18/89 08/18/89 08/18/89 08/18/89 08/18/89
BCM Sample Number: Units 926125 926126 926127 926128 926129 926130
Volatile Drgani n W

1,1-Dichloroethene mg/ kg <0.0117 <0.0116 <0.0119 39.8 <1.15 <0.0605
Methylene Chloride mg/kg <0.0117 <«0.0116 <0.0119 1.44 €1.18 0.357
Tetrachloroethene (PCE) mg/kg <0.0117 <0.0116 <0.0119 10.2 ¢<1.15 <0.0605
1,1,1-Trichloroethane mg/kg <0.0117 <0.07116 <0.0119 36.0 <1.1% <0.0605
Trichloroethene (TCE) mg/kg 1.03 <0.011 0.0226 3280 157 6.99
Total VO(s 1.03 «.016 0.0226 3367 157 1.347
Notes:

ND = None detected.

a. Peak areas for these samples were outside of the calibration curve,
consequently, a quantitative value could not be determined (see Appendix F}.

b. Compound also detected in the field blank dated 08/01/89.

¢. Compound also detected in the trip blank dated 08/01/89.
This trip blank is associated with the 08/02/89 samples.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)




TABLE 5
SUMMARY OF SOIL QA/QC SAMPLE ANALYTICAL RESULTS
CHRISTIANA METALS CORPORATION

BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID: Trip Blank Field Blank Trip Blank Field Blank Field Blank Trip Blank Field Blank
Sampling Date: 07/31/89 08/01/89 08/01/89 08/02/89 08/03/89 08/17/89 08/17/89
BCM Sample Number: Units 923870 923871 924163 924164 924165 926131 926132
Volatile Organic Compounds {V0Cs)?

Methylene chloride ug/1 <1.0 5.6 2.1 <1.0 <1.0 <1.0 1.0

a. With the exception of methylene chloride, no other VOCs were detected in these samples.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)




TABLE 6

SUMMARY OF AUGUST 29 AND 30, 1989 GROUNDWATER SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY ’
FRAZER, PENNSYLVANIA

Sampling Location: Mw-1 Mr-1 MW-2 M3 Mw—4 MW-4
Sample ID: Unfiltered Filtered Unfiltered Unfiltered (Unfiltered Filtered
Sampling Date: USEPA 08/29/89 08/29/89 08/30/89 08/30/89 08/25/89 08/29/89
BCM Sample Number: Units MCL 927566 927571 927720 927721 927567 927572
Volatile Qrganic n YOCs

1,1-Dichioroethane ug/1 NL 1.0 NT 157 14.0 11.2 NT
1,2-Dichloroethane ug/1 5.0 <1.0 NT 1,050 = <10.0 <1.0 NT
1,1-Dichlaroethene ug/1 1.0 <1.0 NT 611 * 103 * 5.5 NT
Methylene Chloride ug/1 NL <1.0 NT 10.9 <10.0 <1.0 NT
Tetrachloroethene (PCE} ug/1 NL <1.0 NT 85.6 124 24.9 NT
trans-1,2-Dichloroethene ug/1 NL <1.0 NT 685 236 316 NT
1,1,1-Trichloroethane ug/1 200 <1.0 NT 17,300 * 3,130 * 18.9 NT
Trichloroethene (TCE) ug/1 5.0 <1.0 NT 36,100 = 199,000 * 110 = NT
Viny! Chloride ug/? 2.0 <1.0 NT <10.0 <10.6 42.2 * NT
Total VOCsd NL ND NT 56,000 202,607 1,529 NT
Inorganic_and Physical Parameters

Fluoride og/1 2.0-4.02 <0.1 NT NT NT 14.1 * NT
Nitrate mg/1 10.0 0.789 NT NT NT 7.13 NT
pH-field Stnd.Units 6.5-8.5b 5.93 * NT NT NT 6.28 * NT
Specific Conductance umhes NL 95 NT NT NT 500 NT
Matals

Chromium mg/1 0.0E NT <0.0} NT NT NT 0.0Mm
Copper mg/1 1.0 NT 0.035 NT NT NT 0.027
Nickel mg/1 NL NT <{1.04 NT NT NT 0.269




TABLE 6 (Continued)

-~

Sampling Location: M5 Mw-5 MW-6 HW-6 Mw-7 MA-7
Sample ID: Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered
SampTing Date: USEPA 08/29/89 08/25/89 08/29/89 08/29/89 48/29/8% 68/29/89
BCM Sample Number: Units MCL 927568 927573 927569 927574 927570 927575
Volatile Qrgani n

Chloroethane ug/1 NL 3.3 NT <1.0 NT <1.0 NT
1,1-Dichteroethane ug/1 NL 16.6 NT 9.9 NT 1.3 NT
1,1-Dichtoroethene ug/1 7.0 <1.0 NT 6.5 NT 1.0 NT
Tetrachloroethene (PCE) ug/1 NL <1.0 NT <1.0 NT <1.0 NT
trans—1,2-Dichloroethene ug/1 NL 18.5 NT 82.4 NT 49.3 NT
1,1,1=Trichloroethane ug/1 200 <1.0 NT 70.1 NT 2.5 NT
Trichloroethene (TCE) ug/1 5.0 <1.0 NT 526 * NT 78.9 * NT
Vinyl Chloride ug/1 2.0 4. NT 8.7 * NT ¢1.0 NT
Total voCs9 ug/1 NL 42.6 NT 704 NT 132 NT
Inprganic and Physical Parameter

Fluoride mg/1  2.0-4.02 9.56 * NT 8.02 * NT 5.66 * NT
Nitrate mg/1 10.0 b 0.999 NT 1.67 NT 2.21 NT
pH-field Units 6.5-8.5 6.62 NT 6.58 NT 5.83 * NT
Specific Conductance umhos NL 4,600 NT 710 NT 250 NT
Metals

Chromium mg/1 O.GE NT <0.01 NT 0.01 NT 0.220*
Copper mg/1 1.0 NT 0.022 NT 0.021 NT <0.02
Ni ckel mg/1 NL NT 0.090 NT <0.04 NT 0.251



TABLE 6 {Continued)

Sampling Location: MW-8 MW-8 MW-—BAC MW-8AC HW-9 MW-9

Sample ID: Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered
Sampling Date: USEPA 08/29/89 08/29/89 08/29/89 08/29/89 08/29/89 08/29/89
BCM Sample Number: Units MCL 927714 927717 927715 927718 927716 927719

Volatile Organic Co n v

Chloroethane ug/1 NL 16.6 NT <1.0 NT <1.0 NT
1,1-Dichloroethane ug/1 NL 3.2 NT 2.8 NT 20.6 NT
1,1-Dichloroethene ug/1 7.0 37.7 * NT <1.0 NT 63.3 * NT
Methylene Chloride ug/1 NL 1.6 NT 1.1 NT 2.4 NT
Tetrachloroethene (PCE) ug/1 NL 9.3 NT 9.2 NT 14.9 NT
trans-1,2-Dichteroethene ug/1 NL 803 NT 798 NT 482 NT
1,1,1-Trichloroethane ug/} 200 399 > NT 395 = NT 621 * NT
Trichloroethene (TCE) ug/} 5.0 2,860 * NT 2,750 * NT 4,130 * NT
Vinyl Chloride ug/1 2.0 86.8 * NT 60.8 * NT 14.4 NT
Total voCs9 ug/1 NL 4,217 NT 4,008 NT 5,349 NT
Ingrganic _and Physical Parameters

Fluoride mg/1  2.0-4.02 1.1 NT 1.02 NT 2.57 NT
Nitrate mg/1 10.0 0.327 NT 0.121 NT 0.106 NT
pH-field Stnd. Units 6.5-8.5P 6.91 NT 6.91 NT 6.98 NT
Specific Conductance umhos NL 440 NT 449 NT 450 NT
Metals

Chromium mg/1 0.0E NT 0.012 NT <0.01 NT 0.0
Copper mg/1 1.0 NT <0.02 NT <0.02 NT <0.02

Nickel mg/1 NL NT <0.04 NT <0.04 NT <0.04



TABLE 6 (Continued)

——
—

Sampling Lecation:
Sample ID:

MW=10

Mu-11

M-12

MW-13

MW-14A MW-14B¢ MW-15 My-16

Unfittered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered

Sampling Date: USEPA 08/30/89 08/30/89 08/30/89 08/30/89 08/29/89 08/29/89 08/29/89 08/29/89
BCM Sample Number: Units MCL 927722 927723 9271724 927576 927577 927578 927579 927580
Volatile Organi 0

Chloroethane ug/1 NL <1.0 <10. <10.0 <1.0 <1.0 <1.0 1.0 18.6
1,1-Dichloroethane ug/1 NL 1.4 900 12.8 33.6 8.9 1.3 53.8 419
1,2-Dichloroethane ug/1 5.0 <1.0 103 <10.0 <1.0 <1.0 <1.0 1.0 41.8 *
1,1-Dichloroethene ug/1 7.0 <1.0 600 <1.0 <10.0 16.6 * 13.2 * 564 * 140 *
Methylene Chlgride ug/t NL <1.0 15.0 14.8 <1.0 <1.0 <10 1.8 <1.0
Tetrachloroethene (PCE) ug/) NL <1.0 32. 14.7 23.5 <1.0 <1.0 39.3 7.4
trans-1,2-Dichloreethene ug/1 NL 4.6 1,970 85.9 110 12.5 10.6 570 169
1,1,1-Trichloroethane ug/1 200 84.2 20,700 * 540 * 3,470 * 287 * 323 = 7,800 * 2,340 =
Trichloroethene {TCE) ug/1 5.0 93.8 * 17,100 * 3,940 * 10,600 * 666 * 751 = 44,400 * 4,580 *
Vinyl Chleride ug/1 2.0 <1.0 <10.0 <19.0 1.0 <i.0 <1.0 <1.0 <1.0
Total vocsd ug/1 NL 184 41,420 4,608 14,401 991 1,105 53,429 7,716
Physical Parameters

pH-field Stnd.Units 6.5-8.5P NT NT NT 7.34 6.95 6.95 7.13 7.18
Specific Conductance umhos NL NT NT NT 380 430 430 610 380

Notes:

USEPA MCL = United States Environmental Protection Agency Maximum Contaminant Level.

ND = None detected.

NL = No USEPA MCL is listed.

NT = Not tested as part of this study.

* = Compound detected above USEPA MCL.

a. The MCL for fluoride ranges from 2 mg/1, the secondary MCL, to 4 mg/].
This range of values depends on the average air temperature of the region.

b, This value is a secondary MCL.

c. Sample is a duplicate of the previous sample.

d. Total VOC values are rounded as appropriate.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)




TABLE 7

SUMMARY OF AUGUST 29 AND 30, 1989, GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION

BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID: Trip Blank Field Blank Trip Blank field Blank
Sampling Date: 08/29/89 08/29/89 08/30/89 08/30/89
BCM Sample Number: Units 927581 927582 927725 927726
Volatile Organic Compounds ND ND ND ND
Notes:

ND = No compounds detected.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-03)




TABLE 8

SUMMARY OF SEPTEMBER 28, 1989, GROUNDWATER SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION

BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampiing Location: MW-2 MW-3 MW-10A MW-1082
Sampling Date: USEPA  09/28/89 09/28/89 09/28/89 09/28/89
BCM Sample Number: Units MCL 930389 930390 930391 930392
Volatile Organi ompounds {V

1,1-Dichloroethane ug/1 NL 157 <1,000 4.3 6.3
1,1-Dichloroethene ug/1 7.0 1,190 » <1,000 2.6 4.9
Methylene Chloride ug/l  NL 152 2,160 2.8 <1.0
Tetrachloroethene (PCE) ug/t NL 102 <1,000 <1.0 1.0
trans—1,2-Dichloroethene ug/1  HNL 623 <1,000 9.9 14.2
1,1,1-Trichloroethane ug/1 200 16,500 * 2,730 * 84.4 12
Trichloroethene (TCE)€ ug/1 5.0 48,900 * 680,000 * 244 * 227 *
Vinyl Chloride ug/1 2.0 <100 <1,000 <1.0 1.5
Total voCsd ug/l  NL 67,624 684,890 348 367

. .-i‘C"'-




TABLE 8 (Continued)

Sampling Location: Mw-11 Mw-12 MW-13 Mw--14 MW-15 MW-16
Sampling Date: USEPA 09/28/89 09/28/89 09/28/89 09/28/89 09/28/89 09/28/89
BCM Sample Number: Units MCL 930393 930394 930395 930396 930397 930398
Volatil rgani un v

Chleroethane ug/1 NL <100 <1.0 <10.0¢ <10.0 <1.0 5.7
Chloroform ug/1 100 <100 <1.0 <10.0 <10.¢ 4.9 <1.0
1,1-Dichloroethane ug/1 NL 7t 12.0 <10.0 35.9 66.4 265
1,1-Dichloroethene ug/1 7.0 884 * 53.1 * 2.6 * 229 * 789 * 103 *
Methylene ChlorideP ug/1 NL 237 <1.0 19.2 16.7 <1.0 <1.0
Tetrachltoroethene {PCE) ug/1 NL <100 7.5 0.0 3.3 97.6 3.0
trans-1,2-Dichloroethene ug/1 NL 2,170 69.5 12.3 140 446 110
1,1,1-Trichlgroethane ug/1 200 19,600 * 425 * 499 * 3,930 * 10,100 * 1,320 *
Trichlorgethene (TCE)® ug/1 5.0 15,500 * 3,150 * 863 * 13,800 * 116,000 * 1,144 *
Vinyl chloride ug/1 2.0 <100 15.6 * ¢10.0 <10.0 <1.0 1.0
Total voCsd NL 39,102 3,733 1,407 18,183 127,504 2,95
Notes:

USEPA MCL = United States Environmental Protection Agency Maximum Contaminant Level.

NL = No USEPA MCL is Tisted.

* = Compound detected above USEPA MCL.

a. MW-10B is a duplicate of MW-T0A.

b. The method blank contained 2.8 ug/T of methylene chloride. This is equivalent
to 28 ug/1, 280 ug/Y, and 2800 ug/!1 in samples where the method detection limit
was <10.0 ug/l, <100 ug/1, and <1,000 ug/1, respectively. Methylene chloride
was also detected in the trip and field blanks at 1.2 ug/1.

c. TCE was detected in the trip and field blank at 12.7 and 3.5 ug/}, respectively.

d¢. Tetal VOC values are rounded off to at least three significant figures.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)




SUMMARY OF SEPTEMBER 28, 1989, GROUNDWATER QA/QC SAMPLE ANALYTICAL

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

TABLE 9

RESULTS

Sample ID: Trip Blank Field Blank
Sampling Date: 09/28/89 09/28/89
8CM Sample Number: Units 930399 930400
Volatile Organic_Compounds (VOCs})

Methylene chloride® ug/1 1.2 1.2
Trichloroethene (TCE) ug/1 12.7 3.5
Notes:

a. The method blank contained 2.4 ug/1 of methylene chloride.
Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)




TABLE 10

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS

AND MONITORED AQUIFERS

- CHRISTIANA METALS CORPORATION

BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Elevation
Depth Depth to Depth of of Top of Monitored
Well to base Top of Monitored Rock Aquifer
e Identification of Well* Rock* Interval* (AMSL)
— Mi-1 48 —_— 28-48 —— Rock
MW-2 24 13 15-24 371.00 Rock
MK-3 13.5 13 8-13.5 370.94 Unconsolidated
MW-4 20 9 7-20 377.74 Rock
- MW-5 20 —_— 10-20 _— Unconsolidated
MW-6 20.66 - 10.66-20.66 --- Unconsoltdated
MW-7 19.8 —_— 9.8-19.8 —— Unconsolidated
_ MH-8 18 - 8-18 —_— Unconsolidated
MW-9** 63 26 46-63 356.81 Rock
MW-10 15 4 5-15 380.56 Rock
- MH-11 16 17 6-16 367.00 Unconsolidated
MK-12 21 20 8-21 363.15 Unconsolidated
MW-13 37 15 27-37 358.45 Rock
~— Mi-14 15 15 5-15 358.18 Unconsolidated
~ MK-15 78 21 68-78 346.94 Rock
MW-16 21 17 7-2) 350.97 Unconsolidated
Notes:

— *

= Feet below grade.
** = MW-9 1s an open rock well.
AMSL = Above mean sea level.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)




TABLE 11
SUMMARY OF GROUNDWATER ELEVATIONS
CHRISTIANA METALS CORPORATION

- BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Well Depth to Groundwater (feet)®  Groundwater Elevation(feet)b
- No. 8/29/89 & 8/30/89 9/28/89 8/29/89 & 8/30/89 9/28/89
— MHW-1 13.25 NM 410.96 NM
~ MW-2 6.35 7.77 378.02 376.60
MW-3 6.10 7.51 378.56 377.15
- NW-4 10.71 NM 376.37 NM
MW-5 12.10 NM 375.79 NM
MH-6 16.22 NM 372.26 NM
MW-7 12.62 NM 386.07 NM
- MW-8 13.73 NM 370.41 NM
~ MW-9 15.45 NM 368.65 NM
MH-10 2.52 2.79 381.35 381.08
- MH-11 9.01 8.64 374.4) 374.78
MKW-12 8.63 10.11 373.83 372.35
MW-13 10.32 13.29 364.51 361 .54
_ MW-14 9.12 8.45 365.18 365.68
MN_'I 5 ] * o [ ]
MW-16 7.18 5.55 362.62 364.25
Notes:

* = An accurate water level measurement not available because the water
level is above the casing.
NM = Not measured.

“‘ a. Depth to water measured from the top of the inner well casing with
electronic depth to water probes in all wells except MW-9 which is an
open rock well and measurement was from top of protective steel

— casing.

b. Elevations are referenced to the NGVD 1929.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)




TABLE 12
VERTICAL FLOW GRADIENT COMPUTATIONS
CHRISTIANA METALS CORPORATION

- BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

_ Depth to
Center of
Well Monitored Water Table Elevation
Depth  Intervat . (AMSL)
T (feet) (feet) 8/29/89 & 8/30/89 9/28/89
- CLUSTER MW-2/MW-3
MW-2 24 19.50 378.02 376.60
MW-3 13.5 10.75 378.56 377.15
Difference 8.75 -0.54 -0.55
— Vertical Gradient
8/29/89 & 8/30/89: -0.54/8.75 = -0.0617
_ Vertical Gradient
9/28/89: ~-0.55/8.75 = -0.0628
- CLUSTER MH-8/MH-9
MW-9 63 54.5 368.65 NM
- MW-8 18 13 370.41 NM
Difference 41.5 -1.76
— Vertical Gradient
8/29/89 & 8/30/89: -1.76/41.5 = -0.0424



TABLE 12 {(Continued)

Depth to
Center of
- Well Monitored Water Table Elevation
Depth  Interval (AMSL)

(feet) (feet) 8/29/89 & 8/30/89 9/28/89

CLUSTER MW-13/MW-14
- MW-13 37 32 364.51 361.54
MK-14 15 10 365.18 365.68
- Difference 22 -0.67 -4.14
S
Vertical Gradient
_ 8/29/89 & 8/30/89: -0.67/22 = -0.030
Vertical Gradient
9/28/89: -4.14/22 = -0.188
T _ _
MW-15* 78 73 369.68 369.68
MW-16 21 14 362.62 364.25
- Difference 59 +7.06 +5.43
o Vertical Gradient
~ 8/29/89 & 8/30/89: +7.06/59 = +0.119
Vertical Gradient
— 9/28/89: _ +5.43/59 = +0.092
- Notes:

* = Groundwater surface in MW-15 is above the casing. Reported
— groundwater elevation is actually the elevation of the top of the
inner casing.
AMSL = Above mean sea level,

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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Source: James M. Stewart, inc. Land Surveyors, DHWG #4233
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APPENDIX A
- TEST BORING LOGS AND WELL DRILLING LOGS



| SHEET ! OF !
BO\/I TEST BORING LOG

BORING NO: B-5

PROJECT:

Christiana Metals Corp. Groundwater InvestigatiofPROJECT NO: 00-6471-01

Aald

BORING LOCATION:

E;;k along fire land

JICE

Tk

DATE(S)
DRILLED: 8/1/89

DRILLING CONTRACTOR:

C.S. Garber and Sons, Inc.

DRILLING
METHGD Hollow Stem Auger

BORING
DIAMETER:

6.25"

SAMPLING

METHOD:

2" 0.D. Split-Spoon TOTAL 8!

DEPTH:

BACKFILL MATERIAL
LAND METHOD:

Type I Portland Cement and Bentonite (i10%); Pressure Grouted

LOGGED BY:

__ . STATIC WATER: ™ FT. BELOW GRADE
REMARKS:
LITHOLQGIC | SAMPLE RECOV-
o-1' 0-2' 14,9,10,111 14" EILL: Limestone gravel and sand
1-6' 2-4' 6,5,4,6 16" : Fine, some very fine sand;
1ittle to some angular carbonate and schist
4-6' 2,2,2,2 12" ctasts (1/8-1/2"); poorly sorted; orange
brown, grey-blue; matrix, moderately plastic;
clasts, dry.
6-8' 6-8" 2,3,2,1 10" SILTY SAND (SM): Fine sand, some very fine

sand, trace medium sand, trace carbonate and
schist fragments (1/8-1/4:); poorly sorted;
grey-brown matrix, brown to blue clasts,
moist.

END OF BORING. Limestone bedrock.




e
LS.

8.5'

[;qo\/l SHEETT OF
TEST BORING LOG BORING NO:  pg
PROJECT:  Christiana Metals Corp. Groundwater Invest‘igatioanROJECT NO:  00_6471-01
T0T trom B-5, adjacent to apove ground  [pATE(S)
BORING LOCATION:  TCE tank along fire lane ORILLED: 8/1/89
DRILLING CONTRACTOR:  (,S. Garber and Sons, Inc. RE}hbéﬁG Hollow Stem Auger
BORING . [SAMPLING . TOTAL ‘
DIAMETER: 6.25 METHOD : 2" 0.D. Split-Spoon DEPTH: 8.5
gﬁgkaé%hogﬁTERIAL Type I Portland Cement and Bigfonlfe (10%); Pressure Grouted
DEPTH T
roceen 8: NS STATIC WATER:#.7 FT. BELOW GRADE
REMARKS :
LITHOLOGIC SAMPLE RECOV-
INTERVAL | INTERvaL |SPOON BLOWS|™ray CLASSIFICATION
0-1' 0-2' 12,9,9,8 12" EILL: Limestone gravel and sand.
1-6' 2-4' 2,2,3,3 o" Fine, some very fine sand;
little to some angular carbonate and schist
4-5' 2,2,3,2 12¢ fragments (1/8-1/2")' poorly sorted; orange-
brown moderately plastic; matrix, grey-blue
clasts; dry.
6-8.5" 6-8' 2,6,6,4 14" SILTY SAND (SM): Fine sand, 1ittle very fine

sand, trace mica; trace carbonate clasts
(1/2-1%); yellow-brown matrix, grey-blue
clasts; wet.

END OF BORING. Limestone bedrock




m\/l SHEET 1 OF 1
PROJECT:  Christiana Metals Corp. Groundwater Investigatiof ROJECT NO: g4 6471 o1
ARGjacent to stairs at middle of DATE(S)
BORING LOCATION:  plant along fire lane DRILLED: 8/2/89
DRILLING CONTRACTOR:  C.S. Garber and Sons, Inc. HE%hhé?G Hollow-Stem Auger
BORING [ SAMPLING - TOTAL
DIAMETER:  6:25" JMETHOD: 2" 0.0. Split-Spoon DEPTH:

BACKFILL MATERIAL

AND METHOD: Type I Portland Cement and Bentonite (10%); Pressure Grouted
DEPTH TO

LoGeD BY: (NS STATIC MATER:8.0' FT. BELOW GRADE

REMARKS :

LITHOLOGIC | SMPLE ooy o [ RECOV CLASSIFICATION

0-1' 0-2' 9,11,12,11} 18" FILL: Limestone gravel and sand

1-11" 2-4' 7,7,7,13 o" CLAYEY SAND ¢(SC): Fine, some to 1ittle very
fine sand, trace medium to coarse sand,

4-5' 8,10,9,7 14" little, angular carbonate clasts (1/8-1/2")
trace angular schist fragments (1/8-1/4");

6-8' 6,8.7,8 0" yellow-brown matrix, blue-grey to brown
clasts, dry.

8-10' 3,5,7,7 16"

11-13.5"' 10-12* 2,3,2,2 24" SILTY SAND (SM): Fine, some very fine sand,
trace angular schist clasts (1/8-1/4"), trace
mica; dark grey; wet.

13.5-14.5"1 12-14' 1,3,31,7 18" SILTY GRAVEL (GM): Angular, pebble to cobble

14.5'

(1/4-1") size carbonate clasts, 1ittle medium
to fine sand; clasts blue-grey; wet.

END OF BORING. Limestone bedrock




BC[\/' SHEET1 oF 1
TEST BOR'NG LOG BORING NO: B_g

PROJECT:  Christiana Metals Corp. Groundwater Investigation|PROJECT NO: 00-6471-01

BORING LOCATION: At end of plant building along fire lane gg}f{g%, 8/3/89

DRILLING CONTRACTOR: C.S. Garber and Sons, Inc. ag}hEBNG Hollow-Stem Auger
BORING  [SAMPLING . TOTAL .
DIAMETER:  6-25"  IMETHOD: 2" 0.D. Split-Spoon DEPTH: 2]

Rﬁgkﬁé%hog?TERlAL Type I Portland Cement and Bentonite (10%); Pressure Grouted

. DEPTH T0 .
LOGGED BY: _ STATIC WATER:4 FT. BELOW GRADE

REMARKS :

LITHOLOGIC | SAMPLE RECOV-

INTERVAL INTERVAL SPOON BLOWS ERY CLASSIFICATION
0-1°* 0-2' 8,5,5,5 12" FILL: Limestone gravel and sand
1-9' 6-8' 3,4,8,8 16" CLAYEY SILT (ML): Some very fine sand,
1ittle very angular 1/8-1/2" schist clasts;
yellow-brown matrix, yellow-brown to red
clasts; dry.
3-13¢ 10-12° 2,3,4,4 12" SILTY CLAY (ClL): Little very fine sand,
trace very weathered schist clasts (1/8")
12-14" 8,12,12,10 | 18" yellow-brown matrix, very plastic; micaceous;
moist.
13-16* SILTY GRAVEL (GM): Very angular carbonate
clasts (>1"); little to some very fine
14-16" 9,7,5,7 o sand, trace very coarse sand; yellow-brown
matrix, blue-grey clasts; dry.
16-21"' 20-22" 3,7,6,9 24" SAND (SM): Coarse to very coarse; micaceous,

weathered muscoite schist grains, angular
clasts of carbonate (1/2"); brown matrix; wet.

21! END OF BORING. Limestone Bedrock




BCM|

SHEET 1 OF

TEST BORING LOG

BORING NO: B-10

PROJECT:  Christiana Metals Corp. Groundwater Investigatio# PROJECT NO:  gp_g471-01

Inside of plant, adjacent to DATE(S)
BORING LOCATION:  south side of degreaser DRILLED: 8/18/89
DRILLING CONTRACTOR:  J.E. Fritts and Associates RRTREENS o110w-Stem Auger
BORING . |SAMPLING ., TOTAL )
DIAMETER:  3-25" |METHOD: 2" 0.D. Sp1it-Spoon DEPTH: 15
_gﬁgfgé%hog?TERIAL Type I Portland Cement and Bentonite (10%); Pressure Grouted
BEPTH 10
LosGep BY: ¢ [N STATIC MATER:N/A FT. BELOW GRADE
REMARKS :
LITHOLOGIC | SAMPLE RECOV-
INTERVAL | INTERvAL |SPOON BLOWS| ™ Ery CLASSIFICATION

0-5' 1-3¢
3-5

5-14.5"

14.5'-15"'

15"

4,12,12,21| 18" CLAYEY SILT (ML): Little fine to medium
sand, trace angular schist clasts (1/8");

7,7,6,7 24" yellow=brown, moderately plastic matrix,
white to grey clasts; dry.

SAND (SM): Fine, some medium, 1ittle very
fine sand, trace coarse sand, micaceous;
red-brown; wet; weathered schistose gruz.

LIMESTONE: Anguiar clasts (1/2-1") of
blue-grey limestone.

END OF BORING




BCM — 1%
PROJECT: Christiana Metals Corp. Groundwater Invest‘igatioﬂpRDJECT NO: 00-6471-01
Inside of plant, adjacent to northeast [pATE(S)
BORING LOCATION:  corner of degreaser ORILLED: 8/18/89
ORILLING CONTRACTOR: 3 E, Fritts and Associates ag%hhévG Hollow-Stem Auger
BORING SAMPLING TOTAL
AMETER:  3-25" |METHOD: 2" 0.D. Split-Spoon DEPTH;
Rﬁg"ﬁ}%hoﬂ’?mm Type I Portland Cement andDg:{lHtopg te (10%); Pressure Grouted
LoGGED BY: oo (NN STATIC NATER: N/A FT. BELOW GRADE
REMARKS :
LITHOLOGIC | SAMPLE RECOV-
INTERVAL INTERVAL |SPOON BLOWS| “rpy CLASSIFICATION
0-6.5' 1-3' 18.20,19.1“ 18" CLAYEY SILT (ML): Some medium sand, 1ittle
fine to very fine sand; trace angular schist
3-5' 7,10,7,10,] 18" clasts (1/8-1/2"); yellow-brown moderately
plastic matrix, red-brown clasts; dry.
5-7' 4,4,4.8 12"
6.5-14' 7-9' 7,6,4,4 o" SAND (SM): Medium, some fine sand, 1ittle
very fine sand, angular schist clasts
9-11! 1,1/12, 1 | 8" (1/8-1/2"); micaceous, yeliow brown to
red-brown; wet at 7'.
14! 13~15" 1/18,2 6" END OF BORING. Limestone bedrock.




BO\/” SHEET1 OF 1

| TEST BORING LOG SORING 0. 512

PROJECT:  Christiana Metals Corp. Groundwater Investigation PROVECT NO: g5 ga71_01
INSTde Of plant, adjacent to soUthneast [pATE(S)

BORING LOCATION: corner of degreaser DRILLED: 8/18/89

DRILLING CONTRACTOR:  J.E. Fritts and Associates BRILLING o11ow-Stem Auger

BORING | SAMPLING | TOTAL |

DIAMETER:  3-25" |METHOD; 2" 0.D. Split-Spoon DEPTH:

BACKFILL MATERIAL

AND METHOD:

Type I Portland Cement and Bentonite (10%); Pressure Grouted

LOGGED BY:

REMARKS:

DEPTH TO
STATIC WATER:N/A

FT. BELOW GRADE

91

LITHOLOGIC SAMPLE RECOV-
INTERVAL INTERVAL SPOON BLOWS ERY CLASSIFICATION
1-3¢ 7,9,10,15 | O"
0-6.5" 3-5 13,14,17,194 12® CLAYEY SILT ¢(ML): Some fine sand, 1ittle to
trace angular schist clasts (1/8-3/4" yellow-
5-7" 3,4,4,4 124 Ybrown moderately plastic matrix, red-brown
clasts; dry.
6.5-9' SAND (SM): Medium, some fine sand, 1ittle
: 7-9¢ 4.4,3,4 18" very fine sand; micaceous; red-brown; wet

at 7'.
END OF BORING




."I-r'

N

WELL NO: MW-10
BBCM | WELL DRILLING LOG
. SHEET 1 OF: 1
PROJECT: Christiana Metals Corp. Groundwater InvestigationppoJyeEcT NO: 00-6471-01
. Adjacent to west end of plant along F.L. |DATE(S)  g/4/89
WELL LOCATION: Ad] p g DRILLED
DRILLING CONTRACTOR: C.S. Garber and Sons, Inc. agl“l:hg«lt? Air Percussion
BORING 8.5" SAMPLING N/A SAMPLE N/A
DIAMETER: METHOD: INTERVAL :
J TOTAL 15!
LOGGED BY-- I DEPTH:
SCREEN SIZE 0.020" slot, 4" I.0. schedule 40 PVC SCREENED s5_15¢
AND MATERIAL: INTERVAL:
CASING SIZE 4" 1.D. schedule 40 PVC CASED 0-5"'
AND MATERIAL: INTERVAL: _
GRAVEL Jessie Morie #1 silica sand PACKED 4-15'
PACK SIZE: , - INTERVAL:
. lype 1 Portland (Cement and Bentonite (10%) [GROUTED 0-3"
GROUT TYPE: ‘ INTERVAL:
GROUTING Pressure grout BENTONITE 3-4'
METHOD: SEAL:
DEVELOPMENT  Centrifugal pump TIME: 30 mins. [ESTIMATED 25 gpm
- METHOD: 2.6 .snotﬁg YIELE: Top of PVC
STATIC . . ., Top of PV
WATER DEPTH: DATE: REFERENCE:

EMARKS: “A hollow-stem auger rig equipped with a Z2-1nch O.D. split-spoon completed
t%e% rsts'four

feet of the hole.

LITHOLOGIC SAMPLE RECQV- AT F
NTervaL | INTERVAL SPOON BLOWS ERY CLASSIFICATION OF MATERIALS
{IN.)

o1 j0-2' hg,12,9,14 8" EILL: Limestone gravel and sand.

1-4' 2-4' 0,9,8,10 2" SILTY SAND (SM): Fine, some very fine
sand, little clay, trace to little angular
carbonate clasts (1/8-1/4"); grey brown
matrix, moderately plastic, orange-brown to
grey clasts; dry.

4.-15" Limestone

15! END OF BORING.

Limestone hedrock.




e

WELL NO:
[ BO\/U WELL DRILLING LOG =11
SHEET OF: )
PR : PR .
QJECT Chri ; : £10n QJECT NO: 00-6471-0)
. Adjacent to midpoint of plant along DATE(S)
WELL LOCATION: fire lane DRILLED 12/
. DRILLING
DRILLING CONTRACTOR: C.S. Garl g ] METHOD ~
BORING ISAMPLING SAMPLE
DIAMETER: 6.25" METHOD: 2" 0.0, split-spoon}INTERVAL: 4!
. TOTAL
Locaeo 5v: [ s, DEPTH: 15
SCREEN SIZE SCREENED
AND MATERIAL: (0.020" slot, 4" 1.D. schedule 40 PVC INTERVAL: 6-16'
CASING SI1ZE CASED
AND MATERIAL: 4" I.D. schedule 40 PVC INTERVAL: 0-6'
GRAVEL PACKED
PACK SIZE: Jessie Morie #1 silica sand INTERVAL: 4-16'
GROUT TYPE:  t1ype T Portland Cement and Bentonite (10%) ?&%‘éﬁﬂ; 0-2"
GROUTING BENTONITE
METHOD: Pressure grout SEAL: 2.4°
EVELOPMENT . ESTIMATED
E&ETELE)D: Centrifugal pump TIME: 1 hour YIELD: <1 gpm
STATIC . .
WATER DEPTH: 9.4' DATE: g/10/89 [REFERENCE: Top of PVC
REMARKS:
LITHOLOGIC | SAMPLE RECOV- FICAT
INTERVAL INTERVAL SPOON BLOWS ERY CLASSIFICATION QOF MATERIALS
{IN.)
i0-1' 0-2" ?,7,12.14 4" EILL: Limestone gravel and sand.
k-6 £.10,11,13  )8” . Fine, some very fine
sand, 1ittie silt, trace weathered angular
1-10' -10' 3,6,5,6 po" schist clasts (1/8-1/4"), yellow-brown
moderately plastic matrix; gray-blue
clasts; dry.
10-15.5" 10-12" 8,2,1,2 F!“ SILTY SAND (ML): Fine, some very fine sand,
micaceous, trace schist clasts (1/8") grey-
12-14" 8,4,3,2 | 2" black; wet at 13'.
15.5-17" 14-16' f.1.2,4 2" : Trace very fine sand,
trace angular schist clasts (1/2-1") yellow-
16-18" ,31/3" 2" brown matrix, grey-brown clasts, wet.
17! END OF BORING. Limestone bedrock.




MW-12

-

S

‘ WELL NO:
BBCIMV | WELL DRILLING LOG
SHEET 1 OF: 2
PROJECT: Christiana Metals Corp. Groundwater Investigation | . 00-6471-01
Adjacent to east end of plant along PROJECT No:
. lan DATE(S) 8/3/89
WELL LOCATION: fire lane DRILLED
DRILLING CONTRACTOR: C.S. Garber and Sons, Inc. ﬂ%‘h’ig'c? Hollow-Stem Augeq
BORING SAMPLING n - SAMPLE
DIAMETER: 6.25" METHOD: 2" 0.D. split-spoo INTERVAL : Continuous
: TOTAL 21’
SCREEN SIZE " " 1.D. SCREENED  8-21'
AND MATERIAL: 0.020" slot, 4" I.D. schedule 40 PVC INTERVAL.
CASING SIZE 4" 1.D. schedule 40 PVC CASED 0-8'
AND MATERIAL: INTERVAL:
GRAVEL Jessie Morie #1 silica sand PACKED 6-21°
PACK SIZE: INTERVAL:
. Type 1 Portland Cement and Bentonite {10%) |[GROUTED 0-4"
GROUT TYPE: INTERVAL:
GROUTING  Pressure grouted BENTONITE 4-6'
METHOD: SEAL:
DEVELOPMENT Centrifugal pump TIME: 1 hour ESTIMATED <1 gpm
METHOD: i YIELD:
STATIC 9.2 . 8/10/89 . Top of PVC
WATER DEPTH: DATE: REFERENCE:
REMARKS:
LITHOLOGIC | SAMPLE RECOV-
INTERVAL INTERVAL SPOQN BLOWS ERY CLASSIFICATION OF MATERIALS
(IN.)
0-1' 0-2' 12,11,10,10] 14" FILL: Gravel and sand
1-7! 2-4' 5,8,8,12 18" CLAYEY SILT (ML): Some very fine sand,
trace angular schist clasts (1/8-1/2")
4-6' 5,6,5,6 8" yellow-brown matrix, blue-grey clasts; dry.
6-8' 2,3,3,5 14"
7-8.5"' SILTY CLAY (CL): Trace very fine sand,
8-10' 8,14,9,3 18" trace angular schist clasts (1/8"); yellow-
brown, very plastic matrix; moist.
8.5-10' CLAYEY GRAVEL (GC): angular schist clasts
(1/2-1"); Tittle very fine sand; micaceous;
10-12' 1/24" 24" yellow-brown moderately plastic matrix; dry.




MW-12

WELL NO. SHEET_2_OF:_2
LITHOLOGIC SAMPLE RECOV-
INTERVAL INTERVAL SPOON BLOWS (ERY) CLASSIFICATION
1n,
T 10-21" 214" 3,1,2,8 VL LA T ; ;
little fine sand, trace clay and silt,
14-16"' 2,3,10,17 | 24" trace angular schist clasts (1/8-1/4"),
micaceous, gray-brown; wet; weathered
16-18" 2/24 2" schistose grains.
18-20' 1,7,1/712" | 24"
20-22' 50/0" o Augered to 21°’.

21"

END OF BORING. Limestone bedrock.




37!

water)

END OF BORING

WELL NO:
(BCM | wewL oriLunG Loe L
- SHEET OF:
P . .
ROJECT: Chrictiana PROJECT NO: 647101 |
] DATE(S)
WELL LOCATION: ctcite at west end of Taylor Rental DRILLED /7789
. DRILLING
DRILLING CONTRACTOR: C.S_ Carber and Sone  Inc. METHOD i percussion
BORING SAMPLING SAMPLE
DIAMETER: g s METHOD: N/A INTERVAL: N/
. TOTAL
SCREEN SIZE SCREENED
AND MATERIAL: 0.020" slot, 4" I.D., schedule 40 PVC INTERVAL:  27.37°
CASING SIZE CASED
AND MATERIAL: 4" I.D. schedule 40 PVC INTERVAL: 0-27'
GRAVEL PACKED
PACK SIZE: Jessie Morie #1 silica sand INTERVAL: 25-37'
. GROUTED
GROUT TYPE:  7yhe I Portland Cement and Bentonite (10%) |INTERVAL:  0-23'
GROUTING BENTONITE
METHOD: Pressure grouted SEAL: 23-25"
DEVELOPMENT TIME: ESTIMATED
| METHOD: Submersible pump * 1 hour YIELD: <l gpm
STATIC ] .
WATER DEPTH:  10.0' DATE:  g,10/g9 |REFERENCE: [ of pvc
RKS:
REMARKS For description of 1ithology from 0-15' see log for MW-14.
LITHOLOGIC | SAMPLE RECOV- .
INTERVAL | INTERVAL SPOON BLOWS| "o CLASSIFICATION OF MATERIALS
[IN.)
0-15" Overburden (see MW-14 iog)
15-37" Limestone bedrock: void from 27-28' (first




Lol

WELL NO:
(VI | WELL DRILLING LOG -4
__ SHEET OF:
PR : .
| PROJECT:  christtana Metals Corp. Groundwater Investigatiod o e N9 on.ga71-m |
. Offsite adjacent to MW-13 at west end of |DATE(S)
WELL LOCATION: Tavior Rental DRILLED 8/7/8%
. DRILLING

DRILLING CONTRACTOR: ceog METHOD _

BORING SAMPLING SAMPLE

DIAMETER: g, 25" METHOD: 2" 0.0, split-spood INTERVAL: &'

. TOTAL

LOGGED BY: DEPTH: .

SCREEN SIZE SCREENED

AND MATERIAL: 0.020" slot, 4" I.D. schedule 40 PVC INTERVAL: 5-15'

CASING SIZE CASED

AND MATERIAL: 4" 1.D. schedule 40 PVC INTERVAL: 0-5'

GRAVEL PACKED '

PACK SIZE: Jessie Morie #1 silica sand INTERVAL: 3-15'

. GROUTED

GROUT TYPE: Type I Portland Cement and Bentonite (10%) INTERVAL: 0-2'

GROUTING BENTONITE

METHOD: Pressure grouted SEAL: 2-3!

DEVELOPMENT . ESTIMATED

METHOD: Centrifugal pump TIME: 1 _hour YIELD: < _gpm

STATIC . .

WATER DEPTH: _ 15.0’ DATE:  g,90/g9 |REFERENCE: 15 of Py

REMARKS:

LITHOLOGIC SAMPLE RECOV-

INTERVAL | INTERVAL SPOON BLOWS £RY CLASSIFICATION OF MATERIALS
(IN.)

0-10' 5-7' 4,8,10,12 |6" CLAYEY SILT (ML): Some very fine sand,
1ittle angular schist clasts (1/8-1/4")
yellow-brown matrix, moderately plastic;
dry.

10-15"' 10-12* 2,1,1,3 12 SAND (SM): Medium, some fine sand, little
si1t to clay, moderate to low plasticity;
brown-grey; wet.

15-17' 50/0"
15' END OF BORING. Limestone bedrock.




: WELL NO:
[. SCM | weLL priLuNG Log M- 15
SHEET OF: !
PRO : : P .
JECT Christiana Metals Corp. Groundwater Investigation ROJECT No: 00-6471-01
. DATE(S)
WELL LOCATION: offsite at east end of Taylor Rental DRILLED___ 8/7/89
. DRILLING
DRILLING CONTRACTOR: C.S. METHOD  Afr p
BORING SAMPLING SAMPLE
DIAMETER: §8.5" METHOD: N/A INTERVAL: N/A
. TOTAL
SCREENED
L: 0.020" siot, 4" I.D. schedule 40 PVC INTERVAL: 68-78'
CASING SIZE CASED
AND MATERIAL: 4" I.D. schedule 40 PVC INTERVAL: 0-68'
GRAVEL PACKED
PACK SI1ZE: Jessie Morie #1 silica sand INTERVAL: 66-78'
GROUT TYPE: Type I Portland Cement and Bentonite (10%) ?N“T%%TVEAR.: 0-64'
GROUTING BENTONITE
METHOD: Pressure grouted with tremmie SEAL: 64-66""
DEVELOPMENT . ESTIMATED
METHOD: Submersible pump TIME: 1 hour YIELD: 2-3 gpm
STATIC . .
WATER DEPTH: 0.04' DATE:  g/10/g9|REFERENCE: 1, of pyc
REMARKS: For description of 1ithology see 1og for MW-16.
LITHOLOGIC SAMPLE RECOV-
INTERVAL INTERVAL SPOON BLOWS ERY CLASSIFICATION OF MATERIALS
{IN.)
jo-21" Overburden (see MW-16 lo0g).
21-78" Limestone bedrock: void at 68 to 69-feet
(first water).
78' END OF BORING




i WELL NO:
rBO\A WELL DRILLING LOG i
SHEET OF:
PR : :
OJECT Christtana Hetals Cora, Grounduater Investigatio PROJECT NO: ) 647101
. Offsite adjacent to MW-15 at east end DATE(S)
: DRILLING
DRILLING CONTRACTOR: C.S. Garber and Sons. Inc. METHOD _
BORING SAMPLING SAMPLE
DIAMETER: _ 6,25" METHOD: 2" 0.D. split-spoonfINTERVAL: &
. TOTAL
LOGGED BY: g DEPTH: 21"
SCREEN SIZE SCREENED
AND MATERIAL:  0.020" siot, 4" I.D. schedule 40 PVC INTERVAL:  7-21"
CASING SIZE CASED
AND MATERIAL: 4" 1.D. schedule 40 PVC INTERVAL: 0-7'
|GRAVEL PACKED
PACK SIZE: Jessie Morie #1 silica sand IN‘IS:E':?VAL: 5-21"
GROUT TYPE:  yype I Portland Cement and Bentonite (10%) ?NRT%%LEADL: 0-3"
GROUTING BENTONITE
METHOD:  Pressure grouted SEAL: 3-5'
DEVELOPMENT . ESTIMATED
METHOD: Centrifugal pump TIME: 1 nour  |vIELD: <1 gpm
STATIC . .
WATER DEPTH: 7.5' DATE: 8/10/89 REFERENGE: Top of PVC
REMARKS:
LITHOLOGIC SAMPLE RECQV-
INTERVAL INTERVAL SPOON BLOWS ERY CLASSIFICATION OF MATERIALS
{IN.)
0-10.5' 5-7' 44.7.18.15 18" CLAYEY SILT (CL): Trace angular schist
clasts (1/8-1/4"); damp; grey mottling.
10.5-15"
10-12" 1,2,1,3 por CLAYEY SILT (CL): Trace very fine sand,
highly plastic; orange-grey mottling; wet.
15-17" 15-17" 1/724"(H.0.H.]) 24" | SILTY SAND (SM): Trace to 1ittle angular
schist ctasts (1/8-1/2"); brown-grey; wet.
17-21" 20-22" 1,2,1,1 18" LIMESTONE BEDROCK: HMeathered limestone.
21! END OF BORING
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HEALTH AND SAFETY PLAN

FOR

- CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

R
- JUNE 27, 1989
— BCM PROJECT NO. 00-6471-01
~ PREPARED BY:
o
- SENIOR HEAMIH AND SAFETY SPECIALIST

- AND

HEALTHAND SAFETY DIRECTOR



1.0 BACKGROUND

SITE:__Bishop Tube Facility
LOCATION: _ Frazer, Pennsylvania
PROJECT DESCRIPTION:_ Groundwater Investigation

PROPOSED STARTUP DATE:_7/6/89  PROJECTED LENGTH OF WORK:__3 weeks

FACILITY DESCRIPTION:_ The facility is a redraw mil]l that fabricates
speciality items in the stainiess stee] tubing field.

Unusual Features (containers, buildings, underground tanks, dikes, power
lines, terratn, etc.)

Underground and overhead utiiities and close proximity to rafiroad power

lines.

Status: (X Active
{ ) Inactive

Overall Hazard is: High: Moderate: X
(See Section 2.2) Low : Unknown :

Site History (worker or non-worker injury; complaints from public; prev-
jous agency action):

In May of 1988, BCM performed a groundwater gquallty investigation at the
Bishop Tube facility. Results of the investigation indicate that Bishop

1 j
1.1, 1-trichlor ne (T m} jon.

B ¥



2.0 SCOPE OF WORK

BCM Engineers Inc. (BCM) has been retained by Christiana Metals
Corporation to perform additional investigative tasks at the Bishop Tube
h facility located in Frazer, Pennsylvania. The purpose of the
investigation s to  further delineate soil and  groundwater
contamination. BCM will oversee the installation of five groundwater
_ monitoring wells. Three shallow monttoring wells will be installed on
the north side of the plant with a cluster of two wells, one shallow and
one deep installed on the northeast side of the factlity close to the
, small stream and one cluster of a deep and shallow well approximately
- midway in front of the ptant. A1l shallow wells will be drilled using
hoilow stem augers and the deep wells drilled utilizing air rotary. Sofl
sampling will be performed continuously using split spoon samplers. 1In
- addition, BCM will perform groundwater sampling of ail existing and newly
~ installed monitoring wells.

- 2.1 PERSONNEL INVESTIGATING SITE

vame:_ (N position:_Project Geologist
0 I __Field Geologist




- 2.2 HAZARD EVALUATION

“The following substances have been detected in groundwater samples
collected at the site. The primary hazards of each are identified.

OSHA PEL
_— ACGIH TLV
ACGIH STEL
Chemical NIOSH IDLH Primary Hazards
CHLOROFORM PEL: 2 ppm Poison to humans by in-
CAS: 67-66-3 TLV: 10 ppm gestion and inhalation.
—_— STEL: None Human central nervous
~— IDLH: None system (CNS) effects and
CA systemic effects.
CHLOROETHANE PEL: 1,000 ppm Moderately toxic by
(ETHYL CHLORIDE) TLV: 1,000 ppm ingestion and inhalation
CAS: 75-00-3 STEL: None routes. An irritant to
— IDLH: 20,000 ppm skin, eyes, and mucous
membranes.
1,1 DICHLOROETHANE PEL: 100 ppm Moderate toxicity by
CAS: 75-34-3 TLV: 200 ppm ingestion. Explosive
STEL: 250 ppm when exposed to heat.
IDLH: None Dangerous when heated to
- decomposition; 1t emits
phosgene fumes. Color-
: less liquid.
S
1,2 DICHLOROETHANE PEL: 1 ppm Toxic by ingestion,
(ETHYLENE DICHLORIDE? TLV: 10 ppm inhalation, and skin
CAS: 107-06-2 STEL: 2 ppm absorption, Strong irri-
IDLH: None tant to eyes and skin.
CA A carcinogen. Colorless
liquid. Flammable, dan-
- gerous fire risk, explo-
sive 1imits in air 6-16%.
— 1, 1-DICHLOROETHYLENE PEL: 1 ppm Poison by inhalation and
(VINYLIDENE CHLORIDE) TLV: 5 ppm injestion. An experimen-
CAS: 75-35-4 STEL: 20 ppm tal carcinogen and
IDLH: None mutagen by skin contact,

inhalation, and other

routes. A dangerous fire
' hazard when exposed to

— heat and flames.



Hazard Evaluation
Continued (Page 2)

OSHA PEL
ACGIH TLV
ACGIR STEL
Chemical NIOSH IDLH Primary Hazards
1,2 DICHLOROETHENE PEL: 200 ppm Toxic by inhalation,
CAS: 540-59-0 TLV: 200 ppm ingestion, and skin con-
STEL: None tact; irritant. Narcotic
IDLH: 4,000 ppm in high concentra-
tions. Flammable,
dangerous fire risk.
METHYLENE CHLORIDE PEL: 500 ppm Moderately toxic¢ by
CAS: 75-09-2 TLV: 175 ppm inhalation and other
STEL: None routes; poison by inges-
IDLH: None tion and intervenous
CA routes. Blood and cen-
tral nervous system
(CNS) effects by inhala-
tion. An eye and skin
irritant. A suspect
human carcinogen. Nar-
cotic, dizziness, nau-
sea, dermatitis.
TETRACHLORCETHENE PEL: 25 ppm Toxic by inhalation,
(PCED TLV: S0 ppm ingestion, or repeated
CAS: 127-18-4 STEL: 200 ppm skin contact. Exposure
IDLR: None to high concentrations
can cause irritation to
eyes, nose, and throat.
Colorless liquid.
1,1,1-TRICHLOROETHANE PEL: 350 ppm Toxic by inhalation. A
(METHYL CHLOROFORM) TLV: 350 ppm moderate skin and severe
CAS: 75-55-6 STEL: 450 ppm eye irritant. CNS
IDLH: 1,000 ppm effects. Narcotic in
high concentrations.
Colorless liquid.
TRICHLOROETHENE PEL: 50 ppm Non-flammabie. CNS
(TCE) TLV: 50 ppm depressant. Skin and eye
CAS: 79-01-6 STEL: 200 ppm frritant. Chloroform-
IDLH: None like odor. Suspect
CA animal carcinogen.

Toxic by inhalation.



Hazard Evaluation
Continued (Page 3?

OSHA PEL
ACGIH TLV
ACGIH STEL
Chemical NIOSH IDLH Primary Hazards

TRICHLOROFLUOROMETHANE PEL: 1,000 ppm (ceil) High concentrations cause

CAS: 75-69-4 TLV: 1,000 ppm {(ceill) narcosis and anesthesia.
STEL: None Dangerous when heated to
IDLH: 4,500 ppm decomposition; it emits
toxic fumes.
VINYL CHLORIDE PEL: 1 ppm A human brain carcinogen.
CAS: 75-01-4 TLV: 5 ppm A severe irritant by
STEL: 5 ppm inhalation to skin, eyes
IDLH: None and mucous membranes.
CA Causes skin burns by

rapid evaporation and
conseguent freezing.

OSHA PEL = Occupational Safety and Health Administration Permissible

Exposure Limit for an 8-hour time-weighted average.

ACGIH TLV = American Conference of Governmental Industrial Hygienists
Threshold Limit Value for an 8-hour time-weighted average.

ACGIH STEL = American Conference of Governmental Industrial Hygienists
Short Term Exposure Limit for a 15-minute time-weighted
average.

NIOSH IDLH = National Institute for Occupational Safety and Health

Immediately Dangerous to Life or Health Concentration

CA = NIOSH has identified numerous chemicals that they recommend
shall be treated as potential human carcinogens.

NOTE: Material Safety Data Sheets can be obtained by request from
the BCM Information Center upon contacting the BCM Safety
Department.

The following additional hazards are expected onsite:

Caution must be given to overhead and underground utilities
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2.3 PERSONNEL PROTECTIVE EQUIPMENT

LEVEL OF PROTECTION

B (> C () D (X)) Location/Activity: SHALLOW MONITORING WELL
INSTALLATION

The drilling of all shallow wells will be initiated at Level D

respivatory protection wilth the associated dermal protection. See
Section 2.4 for action level requirements.

B ()Y C OO D () Location/Activity: DEEP MONITORING WELL
INSTALLATION

Ihe drilling of both deep wells will be initiated at leve]l C respiratory
protection with the associated dermal protection. Level C is required
due to the potential release of volatile organic compounds caused by ajr
rotary drilling. A downgrade to level D respiratory protection will be
permitted if the action level is not exceeded. See Sectijon 2.4 for
action level requirements.

B () C () D (XD Location/Activity: MONITORING WELL SAMPLING

B () C (X D () Location/Activity: DECONTAMINATION OF HEAVY
EQUIPMENT

Heavy equipment that comes in contact with potentially contaminated
materials mus

QerggI]Qn, If VQIQI!IQ_WWM—MQ—M
thg sgt Qg'_tjgn lgvg[s. dﬁﬁﬂ!tﬁmiﬂm-m—m—mwu—im
shield with dermal protection,



RESPIRATOR ¢ > N/A

(X) Full-Face Respirator (Level C)

(MSA Cartridge GMC-H)

( ) Self-Contained
Breathing Apparatus

( ) Airline Respirator
NOTE: N = v

negative fit test/procedures.

( ) Half-Face Respirator
(MSA Cartridge )

( ) Escape Mask

CLOTHING ¢ ) N/A
( ) Tyvek Coverall

(X> Polycoated Tyvek Coverall
( ) Saranex Coverall

NOTE:

¢ ) Fully Encapsulating Suit
( ) Chemical-Reststant Splash Suit
{ ) Other

HAND PROTECTION ( ) N/A
(X> Undergloves__Latex

Type
( ) Gloves

Type
FOOT PROTECTION <( ) N/A

(X} Safety Workboots/Shoes
(X)> Disposable Overboots

(X) Overgloves _ _Nitrile
Type

{ ) Other

( ) Heavy Quter Boots
( ) Other
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HEAD, EYE, & HEARING ¢ ) N/A

_ (X) Hard Hat ( ) Chemical Splash Goggles
(X) Hearing Protection (as needed) (X) Safety Glasses (NIOSH or ANSI
approved)

- (X) Face Shield (Decontamination)

NOTE: Safety glasses must be worn if eye protection is not afforded by a
- full-face respirator,

2.4 MONITORING EQUIPMENT ( ) N/A
(X) Photoliontzation Detector (HNu PI-101)

- (X) Flame Ionization Detector (Century Organic Vapor Analyzer)

—
(X) Combustible Gas/Oxygen/Hydrogen Sulfide Meter (MSA Model 361)
- ( ) Radlation Meter (Ludlum Model 3 Survey Meter)
( ) Detector Tubes (Type -
( ) Other:
- NOTE: ~t1 i
=1 f
fonization detector. At any time if sustained organic
- concentrations exceed S5 ppm_above background levels in__the
workers' breathing Zzone during Level D activities. an upgrade to
will W v 1
W ! v
Level B will be warranted. Monitoring will also be performed
using the MSA 361 Q»/LEL/H>S meter during drilling
- activities. If concentrations detected exceed 25 percent of the
1 w will -8y
W 1 wi
— . A r i r f

site-generated airborne coptaminants. This area will be located
upwind of the work area. All instruments will be calibrated and
! i i .

r in r with m
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3.0 DECONTAMINATION PROCEDURES

Personnei and equipment leaving the Exciusfon Zone (work area) shail be
thoroughly decontaminated. The minimum Level _C decontamination pro-
tocol shall be used with the following decontaminatton stations:

1. Equipment drop

2. Glove wash

3. Glove rinse

4 Boot wash
5. Boot rinse
b

Protective clothing removal

7. Respirator removal

Clothing known to be contaminated should be contained and left onsite for
proper disposal along with decontamination solutions. A1l equipment
coming in contact with contaminated soil or groundwater must be properly
decontaminated before leaving the site. See Attachment B for respirator
sanftizing procedures.

The following decontamination equipment is required:

T r ] in r

3.1 EQUIPMENT

Heavy equipment that comes in contact with contaminated materials must be
cleaned by approved means before leaving the site. Heavy equipment
decontamination shall be performed by the Contractor at the designated
washdown station using approved means (water and/or steam). Level C
personal protection will be used while decontaminating the equipment.
Section 2.3 lists the dermal protection to be utilized for this task.
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4.0 GENERAL WORK REQUIREMENTS

A1l BCM personnel must comply with the following requirements:

All

1.

Satisfy the medical survelllance requirements as listed in
29 CFR  Part 1910.120 Hazardous Haste Operations and
Emergency Response, Final Rule

Receive appropriate safety training (29 CFR Part 1910.120)

Complete 3 days of prior fieldwork under a qualified
supervisor

Review the HASP. and are fully aware of the requirements in
the plan

Dressed out in accordance with the task-specific plans

No eating, drinking, smoking, or gum or tobacco chewing 1is
allowed in the work zone

Wash hands and face before leaving the work area. Indivi-
duals will shower, as soon as possible, after leaving the
Job site at the end of the day

Contact with contaminated surfaces or surfaces suspected of
being contaminated should be avoided while the worker fis
unprotected. In the event that protective clothing 1is
ripped or torn, work is to stop and the protective clothing
removed and replaced as soon as possible. In the event of
direct skin contact, the affected area 1is to be washed
immediately with socap and water

Any person under a physician's care, taking medication, or
those who experience allergic reactions must inform the
Health and Safety Officer

personnel entering areas requiring Level B or C protection shall:

1.

Be respirator fit-tested (within previous & months). Docu-
mentation must be provided to show respirator size, model,
and manufacturer.

Be cleanly shaven

Have been trained in the Tevel of respiratory protection
being used at the site

Work in a minimum of a two-person team with a line of sight
to a third person (Level B)



4.1

CONTRACTOR

This provision imposes upon the contractor the responsibility for the
~health and safety of his empioyees and others while performing work on
the site.

The contractor shall satisfy ail federal, state, and local
statutes, regulations and ordinances regarding heaith and safety,
fncluding the most recent OSHA standards which are specifically
referenced.

Contractor shall review the HASP and attend a safety briefing
given by BCM and sign the Approval/Sign Off format found 1n the
back of the HASP prior to site entry.

Contractors shall supply the necessary safety equipment (as
outlined by this Health and Safety Plan [HASP]) for thelr crews.
BCM 1s not responsible for contractor safety equipment.



3.
Shutdown

1.

2.

5.0 SITE ENTRY AND EXIT PROCEDURES

Team briefing to review intended daily operations
safety procedure update

Daily check of all monitoring and safety equipment

Personnel dress out and team proceeds to the work area

A}l personnel exit from the work zone and decontaminate

Ensure that the work area and all equipment are secured

and



6.0 VISITOR PROTOCOL

A1l visitors who proceed downrange in the Work Area must comply with the
following requirements and those set forth in Section 4.0.

1. Visitors must have reviewed the site-specific HASP and must
agree to comply with the guidelines set forth in this plan

2. Visitors will be 1imited to Level D work areas

3. Visitors must be escorted by onsite personnel



7.0 HEAT EXPOSURE

7.1 HEAT STRESS

- Heat stress is a major hazard, especially for workers wearing protective
clothing. Depending on the ambient conditions and the work being per-
formed, heat stress can occur very rapidly - within as little as

- 15 minutes. The key to preventing excessive heat stress {s educating
personnel on the hazards associated with working in heat and the benefits
of implementing proper controls and work practices.

- 7.1.1 Heat Rash
Heat rash (prickly heat) may result from continuous exposure to heat or
nd humid air where the skin remains wet due to lack of evaporation, sweat
~ ducts become pliugged, and a skin rash appears. This uncomfortabie rash

can be prevented by resting in a cool place during breaks and by good
— daily personal hygiene.

7.1.2 Heat Cramps

- Heat cramps are muscular spasms, usually in abdomen or 1imbs due to loss
of salt following profuse sweating. The drinking of large quantities of
water tends to dilute the body's fluids, while the body continues to lose

-~ salt.
First Alqg:
1. Apply warm moist heat and pressure to reduce pain

2. Give electrolyte drinks by mouth
7.1.3 Heat Exhaustion

- Caution: Persons with heart problems or on a "low sodium” diet who work
in hot environments should consuit a physician about what to do under
these conditions.

e Heat exhaustion is a result of overexertion in hot or warm weather. It
is highly possible for an onsite worker to experience heat exhaustion due
to the use of worker protective coveralls, boots, gloves, and respiratory

- protection, even if ambient temperatures are mild.



Pale, clammy skin

2. Profuse perspiration
- 3. Heakness
4. Headache
- 5. Nausea
- Eirst Ald:
1. Get victim into shade or cooler place
H;\" 2. Immediately remove any protective clothing
3. Victim should drink plenty of fluids
B 4. Victim should lie down with feet raised
_ 5. Fan and cool victim with wet compresses
6. If vomiting occurs, transport to hospital
— 7. Victim should rest for a few days
Prevention:
- 1. If possible, schedule work for early morning or evening
during warm weather
- 2 Work in shifts; 1imit downrange time of personnel and fol-
low with frequent breaks
- 3. Have cool liguids at Exclusion Zone border for downrange
personnel to continuously replace body fluids
4. The HSO or designee should continually monitor personnel'

for signs of heat stress

7.1.4 Heat Stroke

The body's temperature control system that causes sweating stops func-
tioning correctly in the case of heat stroke. Brain damage and death may
occur if body core temperature is extremely elevated and is not reduced.



1. Flushed, hot dry skin

2. High body core temperature (>105°F)

3. Dizziness

4. Nausea

5. Headache

6. Rapid pulse

7. Unconsciousness
First Aid:
Immediately take precautions to cool body core temperature by removing
ciothing and sponging body with alcohol, or cool water, or placing in tub
of cold water until temperature is Jlowered sufficiently (102°F). Stop
cooling and observe victim for 10 minutes. Once temperature remains

Towered, dry person off. Use fans or air conditioning, if available. Do
not give the victim stimulants. Transfer to medical facility.



8.0 DRILLING SAFETY

The drilling contractor 1s required to comply with all local, state, and

federal

regulations regarding the safe operation of a drill rig.

following 1tems serve as guidelines for drilling operations.

1.

Prior to drilling, adequate site clearing and leveling
should be performed to accommodate the drill rig and sup-
plies and provide a safe working area.

Overhead and buried uttlities must be located prior to
start-up of drilling activities.

A1l onsite personnel should stand clear of the drill rig
immediately prior to and during starting of the engine.

Organic vapor monitoring will be conducted continuously in
the workers breathing zone during drilling operations.

If tevel B (Airline respirators) is utilized, particular
attention should be given to the airline hose in order to
ensure that workers do not trip on the hose and that the
hose does not become entangled or severed from moving parts.

Immediately following the completion of drilling
operations, the entire work area will be monitored to
determine if wvapor concentrations have returned to
background levels. If elevated levels are detected, the
source will be determined and the appropriate action will
be taken.

The



9.0 EMERGENCY CONTINGENCY PLAN

If an incident occurs that requires declaring an emergency, all personnel
will assemble at the decontamination station for further instruction.
Arrangement for decontaminatfon, evacuation, and/or transport will be
made at that time. The client and the appropriate BCM personnel will be
notified of the incident as soon as is practicable.

9.1 NOTIFICATION/REPORTING PROCEDURES

In the event of an emergency, Russel] levering will be notified as soon
as possible as to the nature of the fincident (vapor release, tinjury,
etc.), and emergency services will be notified as needed (see Section 9.6
- Contingency Contacts).

9.2 UNEXPECTED VAPQR RELEASES

In the event that airborne contamipants migrate from the work zone and
potentially endanger unprotected personnel or the community, all onsite
activities will cease until the release is brought under control.

9.3 PERSONNEL INJURY

In the event of an injury, all personnel will assembie at the decontamina-
tion station. If the injured person is immobile, one or more persons
should remain nearby to provide any necessary first aid. If medical help
is needed, the Project Geologist wiil summon the appropriate assistance
as outlined below, or transport as necessary. The extent of
decontamination of any injured personnel, and those coming to his or her
aid, is a Judgement that must be made on a case-by-case basis.

While onsite activity is in progress, it is recommended that at least one
qualified person will be available at all times to administer first aid,
including CPR.

If an eye or skin injury is chemical in nature (e.g., overexposure); the
following first aid procedures are to be instituted:

- Eye Exposure - If contaminated solids or liquids gets into
the eyes, wash eyes immediately for 15 minutes at the
emergency eye wash station <(Contamination Reduction Zone)
using large amounts of water and occasionally 1lifting the
Tower and upper eye [ids. Obtain medical attention
immediately.

- Skin Exposure - If contaminated solid or liquid gets on the
skin, promptly wash the contaminated skin using soap or mild
detergent and water. If solids or liquids penetrate the
clothing, remove the clothing immediately and wash the skin
using soap or mild detergent and water. Obtain medical
attention immediately.
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9.4 EVACUATION PLAN

In the event of an onsite evacuation, the following plan will be put into
effect:

- A signal consisting of five l1-second blasts of vehicle or air
horn will be used.

- A1l personnel will {immediately evacuate downwind areas and
report to the decontamination station for further instruc-
tion.

9.5 SPILL PREVENTION AND RESPONSE

In the event of a Teak or a spill, the area will be cordoned off and the
spill contained and cleaned up by authorized personnel. All matertals
will be disposed of in a proper manner.



9.6 CONTINGENCY CONTACTS

Agency Contact Phone Number
Fire Department Paocli Fire Department (215) 644-7224
Poltce Department Paolt Area Police Dept. (215) 647-1440
Health Department Health Department 215) 344-6160
Poison Controil Center Poison Control (215) 386-2100
Hospital Emergency Room _Paoli (215) 648-1043
Ambulance Paoli Fire Department (215) 953-0800
State Agency Hotline PADER (215) 270-1900
C.S. Garber & Sons, Inc.-
Drilling Contractor Dennis Stoudt (219) 367-2861
State Police West Chester Barracks (219) 692-2290
Onsite Coordinator — Onsite
Primary Plant Contact Russell Levering (215> 647-3450
Secondary Plant Contact George Meyer €215) 647-3450

BCM Contact B - 0 ciooes-iso

ir H
Paoli 1
Depart factlity turning onto Route 30 east. Follow Route 30 East

approximately 2 to 3 miles. Paoli Hospital is located on the left hand
side of Route 30.



ATTACHMENT A



BCM |

ATTACHMENT A

MSA ULTRATHWIN
INSPECTION CHECKLIST PRIOR TO FIELD USE

i. Exhalation Valve - pull off plastic cover and check valve for
debris or for tears in the neoprene valve {which could cause
leakage).

2. Inhalation Valves (two) - screw off cartridges and visually
inspect neoprene valves for tears. Make sure that the

inhalation valves and cartridge receptacle gaskets are in place.
3. Make sure a protective cover lens is attached to the lens.
4. Make sure you have the right cartridge.

5. Make sure that the facepiece harness 1s not damaged. The
serrated portion of the harness can fragment which will prevent
proper face seal adjustment.

6. Make sure the speaking diaphragm retafner ring is hand tight.

7. Don the respirator and perform a negative pressure test.

POSITIVE/NEGATIVE FIT TEST PROCEDURES

T j r m
each use:

Test respirator for leakage using a positive pressure method. Lightly
place paim over exhalation valve cover. Gently exhale. A slight
positive pressure should buiid up inside the respirator. If any leakage
is detected around the facial seal, readjust head harness straps and
repeat test until there is no leakage. If other facial seal leakage 1is
detected, the condition must be investigated and corrected before another
test is made. A negative pressure test may also be performed on certain
types of respirators. Lightly place paims over cartridges or filter
holders. Gently inhale and the facepiece should collapse against the
face. The respirator must pass the tightness tests before the respirator
is used. The respirator will not furnish protection unless all inhaled
air is drawn through suitable cartridges or filters.
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- ATTACHMENT B
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7.
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ATTACHMENT B
PROCEDURE FOR CLEANING AND DISINFECTING RESPIRATORS

Remove cartridges (if of the air-purifying type) and put in container
provided.

Remove regulator of airline respirator.

Remove any gross contamination with water and paper towels, taking
care not to scratch the plastic lens.

Mix 70 mi of concentrated cleaning solution into 3 gailons of water
in the bucket provided.

Soak respirator in solution for about 10 minutes (remove regulator if
airline respirator).

Dip respirator into rinse bucket several times.

Rinse respirator with copious amounts of fresh water from the eye
wash station.

Shake excess water from respirator, dry with paper towels, ensure
that exhalation valve i1s clean, dry, and operable, and place into new
plastic bag.



HEALTH AND SAFETY PLAN
APPROVAL/SIGN-OFF FORMAT

1 have read, understood, and agree with information set forth in this
- Health and Safety Plan and discussed in the Personn;l Health and Safety

"

-
(1. DAUNMITCY TIUC T 1S

Lw Director, Heaith and Safety Date

2/10/% Y

[m enior Hea and Safety gnature Date
Specialist

L ~ mo ect Manager Signature Date

lw e eclogist Signature Date

e Personnel Health and Safety Briefing Conducted by:

!w Name Signature Date

|

-

B Sl e
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APPENDIX E
— LABORATORY ANALYTICAL DATA SHEETS



1850 Gravers Road 1 PLYMOUTH MEETING

Norristown, PA 19401 ::.%MEETING, PA 19462

_— (215) 275-0281

FINAL REPORT PAGE : 1
This is a final report.
— The rasults have been checked and authorizea for releass.

] Y
- %M BCM LObordrory Division :g:'lSE REm.T‘gHEcxs T70: @Qp% |

CLIENT
CHRISTIANA METALS CORP Date : 08/29/89
arov: DIOEEE BCM # :  00-6471-01
BCM MALL P.O.# :
00-6471-01 order# : 29200
BCM Number : 923863 Date Sampled : 08/01/89
Location : Mw-10A-1.5 pate Received : 08/01/89
~lient ID : sampler : ES
Test Description Results Units Test mathod
purgeaoie Halocarvons vy [N o cs/03/89 EPA # 8010
1.2-Dichlorobenzene < 0.0114 mg/Kg
1,3-Dichlorobenzene < 0.0114 mg/kg
1,4-Dichlorobenzens < 0.0114 mg/Kg
Bromoform < 0.0114 mg/kg
carbon Tetrachloride < 0.0114 mg/Kg
Chlorobenzene < 0.0118 mg/Kg
pibromochloromethanse < 0.0114 mg/Kg
Bromodichloromethane < 0.0114 mg/Kg
Chiloroethane < 0.0118 mg/Kg
Thloroform ¢ 0.0114 mg/kg
1,1-Dicnhloroethane < 0.0114 mg/Kg
1,2-Dichloroetnane < 0.0114 mg/kg
1,1-Dichloroetnene < 0.0144 mg/Kg
1.2-Dichloropropans < 0.0144 mg/Kg
Cis-1,3-Dichloropropens < 0.0114 mg/xg
Trans-1,3-Dichloropropene < 0.0114 mg/kg
Sromomethane (Methyl Bromide) < 0.0114 mg/Kg
Chloromsthane (Methyl Chloride) < 0.0118 mg/Kg
Mathylene Chloride ¢ 0.0114 mg/Kg
1,1,2,2-Tetrachlorosthane ¢ 0.0114 mg/kg
Tetracnloroethene (PCE) < 0.0114 mg/Kg
frans-1,2-Dichloroetnene < 0.0114 mg/Kg
1,1,1-Trichlorcethane  6.0114 mg/Kg
1.1,2-Trichloroethane < 0.0119 mg/Kg
Trichloroethens (TCE) < 0.0114 mg/kg
Trichlorofluoromethane < 0.01184 mg/kg
vinyl chioride < 0.0118 mg/kg
Soligs, Total (%) Dy H. SHETH on 08/14/89 Std. Mtd. 209F

Total Solids 88.1 %

PAYMENT IS DUE UPON RECEIFT OF INVOICE. PAST DUE AMOUNTS OVER 20 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




. - | '
- :§CI\/| BCM Laboratory Division PLEASE REMIT GHECKS TO 2%,

1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 10482
Norristown, PA 19401 215-825-3800
— {215) 275-0281

FINAL REPORT PAGE : 2
This is a final report.
— The results have been checked and authorized for release.

CLIENT
CHRISTIANA METALS CORP pate : 08/29/89
ATTN:_ BCM # :  00-6871-01
BCM MALL P.O.#

00-6471-01 oraer# : 29200
BCM Numper : 923863 pate sampled : 08/01/89
Location : Mw-10A-1.5 Date Received : 08/01/89
~ilisnt ID : sampler : ES
.'T'est Description Results units Test Method

Ccomment: All applicable results for this
sample reported on dry weight basis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



%
~ i PLEASE REMIT CHECKS TO: /@
BO\A BCM Laboratory Division BCM Eosem inc,
1850 Gravers Road + PLYMOUTH MEETING
Norristown, PA 19401 ;:-"MOUQ;OMEET‘“Q PA 10482
— (215) 275-0281 5825
FINAL REPORT PAGE 3

This is a final report.
—_— The results have pean checked and authorized for relsass.

CLIENT

CHRISTIANA METALS CORP Date : 08/29/89
ATTN :— BCM # : 00-6471-01
BCM MAL P.O.#
00-8471-01 orders : 29200

BCM Number : 923884 Date Samplead : 08/01/89

Location : B-5-1.% Date Received : 08/01/89

~lient ID sampler : ES

[S—
est Description Reasults Units Test Mathod
Purgeable Halocarbons by - on 08/18/89 EPA # BO10

1,2-Dichlorobenzane
1.3-Dichlorobenzens
1.4-Dichlorobenzene

01814 mg/kg
.0141 mg/Kg
.0181 mg/Kg

<0
<0
<0
Bromoform <. 0.0181 mg/Kg
carbon Tetrachloride < 0.0141 mg/Kkg
Chlorobenzene < 0.0181 mg/Kg
Dibromochloromathane < 0.0141 mg/Kg
Bromodichloromethans < 0.014¢ mg/Kg
chlorosathane < 0.0141 mg/Kg
Chioroform < 0.01419 mg/kg
1,1-Dichloroethane < 0.0141 mg/kg
1,2-Dichloroethane < 0.0141 mg/Kg
1,1-Dichloroethene y 0.2 mg/kg
{,2-Dichloropropane < 0.0141 mg/Kg
Ccis-1,3-Dichloropropene < 0.0141 mg/Kg
Trans-1,3-Dichloropropena ¢ 0.01%4 mg/Kg
gromomethane (Methyl Bromide) < 0.0141 mg/Kg
Chloromethana (Methyl Chloride) < 0.0141 mg/Kg
N Methylene Chloride < 0.014¢4 mg/Kg
' 1,1,2,2-Tetrachioroethans < 0.0141 mg/Kg
Tetrachloroethane (PCE) < 0.0141 mg/Kg
Trans-1,2-Dichlorosthene < 0.0141 mg/Kg
1.1,1-Trichloroethane < 0.0141 mg/Kkg
1,1,2-Trichloroethane < 0.0141 mg/kg
Trichloroethsne (TCE) > 2 mg/kg
Trichlorofluoromethane < 0.01481 mg/kg
vinyl Chloride < 0.01481 mg/kg
Solias, Total (%) by H. SHETH on 08/14/89 std. Mta. 209F
Total sSoligs 70.7 %

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.
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%,

- . e PLEASE REMIT CHECKS TO: .
BCM Laboratory Division BCM Ecuem Inc. ¥
1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 2158253800
(215) 275-0261
FINAL REPORT PAGE 4
This is a final report.
The results have bheen Checked and authorized for relsass.
CLIENT
CHRISTIANA METALS CORP Date 08/29/89
ATTN: BCM # 00-8471-04
BCM MALL P.O.#
00-6471-01 order# : 29200
BCM Number : 923864 Date sampled : 08/01/69
Location : B-5-1.% Date Received : 08/01/89
client ID sampler : €8
Test Description Results Units Test Method

comment: All applicable results for this
sample reported on dry weight basis

comment : QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



P
. *
a e ASE REMIT CHEC : i
~ BCI\/l BCM Laboratory Division Sé‘f,.”i;w.;.m:“ o KsTo o
1850 Gravers Road 1 N
| Nortisiown, PA 15401 P s ag CETING, PA 19402
—_ (215) 275-0281
FINAL REPORT PAGE s
This is a final report.
~ The results have baen checked and authorizea for relsase.
CLIENT
CHRISTIANA METALS CORP pate : 08/29/89
o DI BCM & @ 00-6471-04
8CM MALL P.O.#% :
00-8471-01 orasr# : 29200
8CM Numper : 923865 Date sampled : 08/01/89
Location : B-3-3.5 pate Received : 08/01/89
ciient ID : sampler : E8
LS
est Description Results Units Test Method
Purgeable Halocarpons by [[NEIIC" 0€/03/89 EPA # 8010
1.2-pichlorobenzene { 0.11¢ mg/Kkg
1,3-Dichlorobenzens < 0.118 mg/Kg
1.4~DiChlorobenzene < 0.118 mg/kg
Bromoform <0.116 mg/xg
Carbon Tetrachloride < 0.118 mg/kg
Chlorobanzens < 0.118 mg/Kg
Dibromocnloromathans < 0.116 mg/kg
gromodichloromethane > 8 mg/Kg
Chlorosthane < 0.116 mg/kg
chloroform < 0.116 mg/kg
1.1-Dichloroethane > 1 mg/kg
{,2-Dichloroetnane < 0.116 mg/Kg
1,1-Dichlorosthene > 20 mg/Kkg
1,2-Dichloropropane < 0.116 mg/KQ
Cis-1,3-Dichloropropens < 0.118 mg/Kg
Trans-1,3-Dichloropropene < 0.118 mg/kg
Bromomethane (Methyl Bromide) < 0.116 mg/xg
Chloromethans (methyl Chloride) < 0.116 mg/Kg
Methylene Chloride > 0.5 mg/Kkg
1.1,2,2-Tetrachlorosthane < 0.116 mg/Kg
Tetrachloroethens (PCE) < 0.116 mg/Kg
Trans-1,2-Dichlorostnene < 0.116 mg/Kkg
t.1,1-Trichlorosthane > 40 mg/Kg
{.1.2-Trichloroathans < 0.11¢8 mg/Kg
Tricnloroethens (TCE) > 20 mg/Kg
Trichlorof luoromethane < 0.116 ng /g
Vinyl Chloride < 0.116 mg/Kg
gorias, Totar (%) by (DN on ce/14/89 Std. Mtd. 200F
Total solids 86.0 !

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




—

~| BCl\/I BCM Laboratory Division || axase sewr cuecks ro:

1 PLYMOUTH MEETING
L%?gs%:?r;f? 3301‘ PLYMOUTH MEETING, PA 19482
. 215-825-3800
— (215} 275-0281
FINAL REPORT PAGE . 6

This is a final raport.
The results nave been chsacked and authorized for reliease.

CLIENT
CHRISTIANA METALS CORP Date : 08/29/89
ATTN: _ BCM & : 00-6471-01
BCM MALL P.O.&
00-6471-01 order# : 29200
BCM Number : 923865 pats Sampled : 08/01/89
Location : B-5-3.5 pDate Received : 08/01/89
1 Client ID sampler : ES
- .
est Description Results units Test method

e - - - e - - B T T L L T L L T

comment: All applicable results for this
sample reported on dry weight basis

commant - QUALITATIVE RESULTS ONLY, DUE TO PEAX AREAS OUTSIDE CALIBRATION CURVE.

PAYMENT I8 DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WiLL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 19401 ;:-;'_:2%%“557'"3- PA 18482

- _K:l\/l BCM Laboratory Division PLEASE REMIT CHECKS TO:

— (215) 275-0281

FINAL REPORT PAGE : 7
This is a final report.

The results have besn checked and authorized for relsasas.

CLIENT
CHRISTIANA METALS CORP Date : 08/29/89
" ATTN: _ BCM # : 00-6471-01
BCM MALL P.O.# :
00-6471-01 oroer# : 29200
BCM Number : 923866 Date Sampled : 08/0%1/89
B Location : pg-S-4.% Date Received : 08/01/89
P Client ID : sampler : ES
Yag
est Description Results Units Test Matnod
Purgeable Halocarbons by - on 08/03/89 EPA # 8010
1,2-Dichlorobenzene ¢ 0.116 mg/Kg
1,3-Dichloropenzens < 0.116 mg/Kg
1,8-Dichlorobenzens < 0.116 mg/Kg
Bromoform ¢ 0.116 mg/Kg
Carbon Tetrachloride < 0.116 mg/kg
Chlorobenzene < 0.118 mg/kg
pibromochloromethane < 0.116 mg/Kg
Bromodichloromethane > 0.1 mg/Kg
Chloroethane < 0.116 mg/Kg
Chioroform < 0.116 mg/kg
1,1-Dichloroethane > 1 mg/Kg
1,2-Dichloroethane y 0.116 mg/kg
' 1,1-Dichloroethene > 20 mg/kg
1,2-Dichloropropane ¢ 0.116 mg/kg
Cis-1,3-Dichloropropena { 0.116 mg/Kg
Trans-%,3-Dichloropropana < 0.118 mg/kg
Bromomethane (Mathyl Bromide) ¢ 0.118 mg/kg
Chlorometnane (Methyl Chloride) < 0.116 mg/Kg
Metnylene Chlorigde > 9 mg/Kg
1,1,2,2-Tetrachloroethane < 0.116 mg/kg
Tetrachlorosthens (PCE) < 0.116 mg/Kg
Trans-1,2-Dichloroethene < 0.116 mg/Kg
1,1.1=Trichloroethane » 50 mg/kg
1,1,2-Tricnloroethans < 0.116 mg/Kg
Trichloroethens (TCE) > 10 mg/kg
Trichlorofluoromathane < 0.116 mg/kg
Vinyl Chloride < 0.148 mG/KG
S50l1ids, Total (%) by - on 09/14/89 std. Mtd. 209F
Total Solids 86.5 %

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 19401 ::-YMOUTH 'fEETlNG. PA 10482

:;C[\/I BCM Laboratory Division PLEASE REWIT GHECKS TO

(215) 275-0281

FINAL REPORT PAGE : a
This is a final report.
The results have besn checked and authorized for releass.

{

CLIENT
CHRISTIANA METALS CORP pate : 08/29/89
ATTN: _ BCM # : 00-8871-01
BCM MALL P.O.%
00-6471-01 ‘ oragers : 29200
BCM Number : 023866 Date Sampleg : 08/01/89
Location : B-5-4.% pate Received : 08/01/89
rlient ID : ' gampler : ES
®st Description Results Units Test method

Comment: All applicable results for this
sample reported on dry weight basis

comment : QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

T
1
I
:
1
I
1

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

1
i




PLEASE REMIT CHECKS TO: e,

- 3CM BCM Latboratory Division BCM e . A,

1 PLYMOUTH MEETING
:qeo?gs?c::‘:‘ergAH? 9a4do1 PLYMOUTH MEETING, PA 10482
. 215-825-3800
- (215) 275-0281
FINAL REPORT PAGE  : 9

This is a final report.
The resulls have besn checked and authorized for release.

C CLIENT
[
CHRISTIANA METALS CORP Date : 08/29/89
| ATTY: DI BCM % 00-6871-01
- BCM MALL P.O.# :
00-6471-01 Orger# : 29200
B BcM Number : 923867 Date Samplea : 08/01/89
B Location : B-5-6.% Date Received : 08/01/89
P Client ID : Sampler : ES
| —
ast Description Results Units Test Methqd
J purgeanie narocarsons oy [ on os/03/e0 EPA # 8010
1,2-Dichlorobenzens < 0.116 mg /g
1,3-Dichlorobenzens < 0.116 mg/Kg
1,8-Dichloropenzene ¢ 0.118 mg/kg
Bromoform < 0.1186 mg/Kg
carcon Tetracnloride { 0.116 mg/Kg
Chlorobenzene < 0.116 mg/Kg
Dibromochloromethane < 0.116 mg/Kg
Bromodichloromethane > 0.5 mg/kg
Chloroethane ¢ 0.116 mg/kg
chioroform < 0.116 mg/xg
1,1-Dichloroethane > A mg/Kg
1,2-Dichloroethane < 0.118 mg/kg
1.1-Dichloroethene > 3 mg/%g
1,2-Dichloropropane < 0.116 ng/xg
Cis-1,3-Dichloropropene < 0.116 mg/Kg
Trans-1,3-Dichloropropene < 0.116 mg/kg
Bromomethane (Metnyl Bromide) < 0.116 mg/kg
Chloromethane (Methyl Chloride) < 0.1186 mg/kg
Methylene Chloride > 0.1 mg/Kkg
1,1,2,2-Tetrachloroethane <0.118 mg/kg
Tetrachloroethens (PCE) < 0.116 mg/Kg
Trans-1,2-Dichloroethene < 0.1186 mg/kg
1,1,.1-Trichloroethans > 4 mg/kg
1,1,2-Tricnhloroethane < 0.116 mg/kg
Tricnloroethene (TCE) > 8 mg/Kg
Tricnliorofluoromethane < 0.116 mg/Kg
Vinyl Chloride < 0.116 mg/Kg
gotias, Total %) vy [ on cs/1s/e0 Std. Mtd. 209F
Total Solids 86.3 %

PAYMENT IS DUE UPON RECEIPT OF INVOICE, PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




" . e PLEASE REMIT CHECKS TO: g Ve
- BCM Laboratory Division BCM Ecstem . %%
: 1850 Gravers Road ;&L;oﬁrmnngﬁngam 19482
Norrimown. PA 19401 215-825-3800 ’

_ (215) 275-0281

FINAL REPORT PAGE 10

This is a final report.
— The results have bsean checked and authorized for relesass.

CLIENT
CHRISTIANA METALS CORP pate : 08/29/89
ATTN: _ BCM & : 00-6871-01
BCM MALL P.O.& :
00-6871-01 order# : 29200
BCM Number : 923867 Date Samplea : 08/01/89
Location : B-5-6.5 Date Received : 08/04/89
ciient ID : sampler : ES
est Description ResUlts Units Test Method

- ——— - -y - - - - - A R A s A

comment: All applicaple results for this
sample reported on dry weight basis

Comment : QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS QUTSIDE OF CALIBRATION CURVE.

1
L
1
1

PAYMENT 18 DUE U‘PON RECEIPT OF INVOICE. PAST DUE AMODUNTS OVER 30 DAYS WILL BE SUBJECT TCQ AN INTEREST RATE OF 18% PER ANNUM,



PLEASE REMIT CHECKS TO: P

- W BCM Laboratory Division BCM Easlem Inc. T

! 1 PLYMOUTH MEETING
1850 Gravers Hoad PLYMOUTH MEETING, PA 10482
Norristown, PA 19401 2158253800
— (215) 275-0281
FINAL REPORT PAGE : 11

This is a final report.
The results nhave bssn checked and authorized for relsass.

CLIENT
CHRISTIANA METALS CORP Date :  08/20/89
ATTN: _ BCM # :  00-6&T71-01
BCM MALL P.O.& :
00-6471-01 orgars : 29200
BCM Number : 923868 Pate Sampled : (0B8B/01/89
~ J Ltocation : B-6-{.% Dats Received : 08/0%/89
W Client ID : ) sampler : ES
‘.-\ .
~fast Description Results units Test Method
Purgeable Halocarpoons by - on 08/03/89 EPA % 8010
1,2-Dichlorobenzens < 0.114% my/KQ
1,3-Dichlorobenzene < 0.118 mg/kg
1,4-Dichlorobenzans ¢ 0.118 mg/Kg
Bromoform < 0.115 mg/kg
Carpon Tetrachloride < 0.115 mg/Kg
Chlorobanzene < 0.115 mg/Kg
pibromochloromethane < 0.113% mg/Kg
Bromodichloromethane < 0.115 mg/Kkg
chloroethane { 0.1135 mg/Kkg
Chloroform < 0.115 mg/Kg
{,1-Dichloroethanea > 3 mg/kg
1,2-Dichloroethana < 0.115 mg/kg
1,1-Dichloroetnana > 10 mg/Kg
1,2-Dichloropropana < 0.115 mg/Kg
Cis-1,3-Dichloropropene < 0.115 mg/Kkg
Trans-1,3-Dichloropropens { 0.143 mg/Kg
Bromomethaneé (Methyl Bromiae) < 0.113 mg/Kg
Chloromethane (Mathyl Chlorige) < 0.115 mg/Kg
Methylens Chloride > 0.2 mg/Kg
1,1,2.2-Tetrachloroethans < 0.313 mg/Kg
Tetrachloroesthens (PCE) < 0.113 mg/kg
Trans-1,2-Dichloroethens { 0.115 mg/kg
1,%,4-Trichloroethane > S mg/Kg
1.1,2-Trichloroasthane < 0.113% mg/kg
Trichloroethene (TCE) > 10 mg/Kg
Trichlorofluoromethans < 0.115 mg/Kkg
vinyl Chloride < 0.11% mg/Kg
Solids, Total (%) by - on 0B/14/89 std. Mtd. 209F
Total Soligs 86.8 %

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




PLEASE REMIT CHECKS TO: e

BC'\/] BCM Laboratory Division BCM Eowen inc

1850 Gravers Road _ 1 PLYMOUTH MEETING S
Norristown, PA 19401 e UEETING. PA 19482
- (215) 275-0281
FINAL REPORT PAGE 12
This is a final report.
— The results have besn checked and authorized for releass,
CLIENT
CHRISTIANA METALS CORP pate : 08/29/89
ATTN: _ BCM & : 00-6871-01
BCM MALL P.O.%
00-6471-01 ordare : 29200
BCM Number : 923868 Date Samplea : 08/01/89
Location H B8-6-1.5 Daté Recejived : 08/01/89
Client ID : sampler : ES
ast Description Results Units Test Method

- e - -

Comment: All applicable results for this
sample reported on dry weignt basis

S - - A ——— AR . -

commant : QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

PAYMENT 1S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREET RATE OF 18% PER ANNUM.




1850 Gravers Road

m Norristown, PA 19401

— (215) 275-0281
FINAL REPORT
This is a final report.

BCM Laboratory Division

The results have peen chacked and authorized for release.

CLIENT

CHRISTIANA METALS CORP

ATTN:

8CM MALL

Q0-6471-01
BCM Number 923869
Location B-6-5.5
Client ID

PLEASE REMIT CHECKS TO:

BCM Easlem inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19482

215-825-3800

PAGE : 13

Date 08/29/89

BCM # 00-6471-01

P.O.#% :

Qraars : 29200
Date Sampled : 08/01/89
Date Recsivea : 08/01/89
sampler : E8

-fast Description

1.2-Dichlorobenzens
1,3-Dichlorobanzene
1,4-Dichlorobenzene
gromoform

carbon Tetrachloridge
chlorobenzens
Dibromochloromathane
promodichlorometnane
Chloroathanas

chloroform
1,1-Dichloroethans
t.2-Dichloroethane
t.1-Dichlorcethene
1,2-Dichloropropane
Cis-1,3-Dichlecropropens
Trans-1,3-Dichloropropense
Bromomethane {(Methyl Bromide)
Chlorometnane (Mathyl Chloriae)
Methylane Chloridae
1.,1.2,2-Tetracnloroethana
Tetrachlorosthena (PCE)
Trans-1,2-Dichloroethens
1,1,1-Trichloroethans
i,1.2-Trichleoroethanse
Trichloroethensa (TCE)
Tricnlorofluoromeathane
vinyl Chloride

go0lics, Total (%) by - on 08/14/89

‘Total Solids

mnl el el el sl

urgeants matocarvons oy (NN o oo/o3/es

O R o N N o A Y N o N o T A . TR VA I N A Y A o o e

ResSuUlts

148
118
.118
.118
.118
.118
.118
118
.118
.118

.118

.118
.118
.118
.118
118

.118
-t18
.118

.118

e O MO D0 OO0 a0OOOCO0O0CO0CO00O

0.118
0.118

84.8

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

units Test method

EPA # 8010
mg/kg
mg/kQ
mg/kg
mg/kg
mg/Kkg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

Std. Mtd. 209F




%

. )
. Lo PLEASE REMIT CHECKS TO: 7% Y
- BCM Laboratory Division BCM Easiem Ino. % %
1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 215.825 3800
_ (215) 275-0281
FINAL REPORT PAGE 14
This is a final Taport.
_ The results have bsen checked and authorized for relsase.
CLIENT
CHRISTIANA METALS CORP pDate : 08/29/89
arvv: DI BCM # :  00-8471-01
8CM MALL P.O.# :
00-6471-01 oraers : 29200
BCM Number : 923869 Date Sampied : 08/01/989
Location : B-6-5.5 bate Received : 08/01/89
Client ID : sampler :  ESB
est Description Results Units Test Method

- - e = e W W W - A e e v -

Comment: All applicable results for this
sample reported on dry weight dasis

comment : QUALITATIVE RESULTS ONLY, DUE TO PEAK AREA OUTSIDE OF CALIBRATION CURVE.

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOQUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




' s PLEASE REMIT CHECKS TO: 7 %
- BCM Laboratory Division BCM Ecmtem G,
(M | 5 g o e
Norristown, PA 19401 215.825.3800
- (215) 275-0281
FINAL REPORT PAGE ;13
This is a final report.
The reasults have bean Checked and authorized for releasa.
CLIENT
CHRISTIANA METALS CORP Date : 08/29/89
atrn: DI BCM & :  00-6471-01
BCM MALL P.O.# :
00-6471-01 order# : 29200
BCM Numoer : 923870 bate Sampled : 07/31/89
Location : TRIP BLANK Date Received : 087/01/89
client 1D : sampler . ES
est Dascription Results vnits Test Mathoa
purgeaple Halocarpons by ([N " 08/ 14/89 EPA & 601
1,2-Dichlorobenzens ¢ 1 ug/1
1,3-Dichlorobenzens <9 ug/1
1,4-Dichlorobenzene <1 ug/1
Bromoform <1 ug/1
carbon Tetrachlorice < ug/1
chlorobenzene <1 ug/1
Dibromochioromathane {1 ug/1
Bromodichloromethane <1 ug/1
chloroethane {1 ug/1
Chloroform <1 ug/l
1,1-Dichloroethane <1 ug/1
1,2-Dichloroethane <1 ug/1
1,1-Dicnloroetnens <1 ug/1
1,2-Dichloropropane <1 ug/1
Cis-1,3-Dichloropropene <1 ug/1
Trans-1,3-Dichloropropene <1 ug/1
Bromomethane (Mathyl Bromide) < 1 ug/l
Chloromstnane (Methyl Chioride) <1 ug/1
Methylsne Chloride ¢ 1 ug/1
1,1,2,2-Tetrachlorosthane <t ug/l
Tetrachloroethene (PCE) <1 ug/s1
Trans-1,2-Dichlorostnene <t ugrs1
1.,1.,1-Trichlorosthane <1 ug/l
1,1,2-Trichlorosthane <9 ug/1
Trichloroetheng (TCE) <1 ug/s1
Trichlorofluoromethane <1 ug/1
vinyl Chloride ¢4 ug’1

PAYMENT 1S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




L

- BC“/I BCM Laboratory Division BoMtomemie, %%,

1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 2158253800
- (215) 275-0281
FINAL REPORT ‘ PAGE : 16

This is a final report.
The results nave been checksd and authorized for releasse.

L

CLIENT
CHRISTIANA METALS CORP Date : 08/29/89
atrv: (DICHE BCM & :  00-6471-01
BCM MALL P.O.% :

00-6471-01 Order# : 29200
BCM Number : 923871 Date Sampled : 08/01/89
Location : FIELD BLANK Date Received : 08/01/89
P ciient 10 : sampler : _ES
e,
est Description Results Units Test Method

-
- - Y L L L X T Y Y - D e A s

Purgeable Halocarbons D_ on 08s/03/89 EPA & 601

1,2-Dichlorobenzane < 4 ug/l
{,3-Dichlorobenzens <t ug/l
1.8-Dichlorobenzens <19 ug/l
aromoform < 1 ug/l
carbon Tatrachloride < 1 ug/1
Chlorobenzene ‘ <1 ug’/1
pibromochnloromethane <1 ug/1
Bromodichloromethane <1 ug/1
Chloroathane < 1 ug/1
cnloroform « 1 ug/1
1,1-Dichlorosthane < 1 ug/1
i,2=Dichloroethane <1 ug/l
i,t-Dichloroetnene {1 ug/l
{f,2-Dicnloropropane < 1 ug/l
Cis-4,3-Dicnloropropensa < 1 ugs1l
. Trans-1,3-Dicnloropropene < 1 ug/1
gromomethane (Mathyl Bromiae) < 1 ug/l
cnlorometnane (Methyl Chloride) <1 ug/1
Methylene Chloriae 3.6 ug/1
1.,1,2,2-Tetracnloroethans <1 ug/l
Tetrachloroathana (PCE) < 1 ugsl
Trans-1,2-Dichlorosthans < 1 ug/sl
1.1,1-Trichloroethans <1 ug/l
1,1,2-Trichloroetnane < 1 ug/1
Trichloroethens (TCE? <1 ug/1
Trichlorofluoromsethane <1 ug/l1
vinyl Cnloriae <1 ug/1

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




“|' BCP 1 BCM Laboratory Division B BT CHECKS TO:

1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 19401 :g_;lzoum MEETING, PA 19482
- (215) 275-0281 53800

FINAL REPORT PAGE : 17
This is a final report.
. The results have been checked and authorized for release.

CLIENT

CHRISTIANA METALS CORP Date : 08/29/89
ATTN: _ BCM # : 00-6471-01
BCM MALL P.O.#
00-6871-01 order# : 29200

BCM Number : 923874 Date Samplead : 08/01/89

Location : FIELD BLANK bate Received : 08/01/89

client ID sampler : ES

+
Hst Description Results Units Tast Method

Certified by

BCM Laporatory Director

Lab Certifications:

PA - 46-007 NJ -~ 77175 EPA BULK ASBESTOS QC - 3339
AL - 50300 MD - 136

PAYMENT IS DUE UPQN RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WiLL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.,




| "

T qcp U BCM Laboratory Division BCMEaombne,

1 PLYMOUTH MEETING
:\?50, ?’a"e';AHfggm PLYMOUTH MEETING, PA 19462
orristown, 215-825-3800

(215) 275-0281

S % A Fask i
—TOE LD TS L TRELTL
TSz ualE ave SEER CABIMELG 2o BLT O I s releans

LERISTIANA MITALS ITORE - Late . L8/16/80
'l ATTH: _ ICM R . G0-€474-07
BCM MALL 2 L'

-y

MART S B S orgers . 29266

o mutiier . uEN50 Late zampled 08,02/89
At .n L TW=1i=1 3§ cate Recerved 08:/05/89
I&,h:‘:: - sampLsr . E3
S S T G A oL YATORE Jriis a3t Methoc
I P WBEULE RELLLEYLINS Uy oo LINNIN3 or L@sa+4050 EPA # J040
coclronulrocenIens N R RN LY PR AT
Ceamea o hlT LLENTEN «~ 0.011€ NI/ KG
‘ r,meJrChlirspenzene T 0.0116 my/Kg
; irameiorm $ 0.0116 ng/i.g
Tarcon Tatraonlor:ias © 0,016 mg, kg
Wiie Wi L DENZENRE v D.0113 mge kg
LLbVImsCAloromeTians £ 0.0143 mg. Ko
ST ATOGL LR G CmMB I ANE SEUNGARE - mg/rg
INnlorLetadng « 0.014é rgshg
SRR e V.16 il RINY
Ty tdThiIretnans RIS ma/kg
i eGP iSrCELNENS goetd m3/ny
LA RIS BV o753 S-S of < w.Gitg mg,; k3
S CiiadmIprogane . 0.01148 5 PANo!
i3, 3-dagnicrepropene < 0.018 mg kg
CAY I S-S nlyr LuT LR 2NE < 2.0118 my/i g
Jromomatnane Mslryl Eromide’ 0.0116 mg. kg
CHIUTUMETNENE tMetnya Chlaride) < D015 Mg/ ka
SEINV .S CHIcTiaE 0.036: mig, kg
Ced d L enTEtracaLsroitnane ~ .01 8 my/s g
TELrLLALONLETHENe o E 0,016 M/ kg
TUENS-NL IS CRLrsELhSS o513 Ts PR
Vol eTricnLoreetnans 0.0118 mg. Kg
1. E-Trissler2einans C 02318 mgs/Ky
TUaisrLoroela3ne (TLZ 0.01:9 mg. k3
CrLSALIrYT L AUT L NIBLNARE v 0.D318 ™/ RQ
VLativa LT L33 VA Y mg. g
olies  Tatal bk Ly oA RHETA ON L3, 08733 St1d. Mta. 2Z09F
Tolda Folias 8% .5 %

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




’H“
J‘.
: : oo PLEASE REMIT CHECKS TO: an Yy

T BCM Laboratory Division BCM Easlem Inc. Y%

| 1850 Gravers Hoad 1 PLYMOUTH MEETING

| Norristown. PA 19401 PLYMOUTH MEETING, PA 19482

' 215-825.3800

— (215) 275-0281

S Ifme LEPCRT SA%E 2
— Tinid 3 farnil report.

Til =)
Tr@ 1 2SLLLE have Deéen Crecki2d and aulnoriZea for relaass.

CARISTIANA METALS CORP . Date © 08/16/89
I YRRl ) () BCM ¥ . 00-6471-07
BOM MAL. P.O#
JO-6471-01 orgers : 29266
goM humper - 324150 pate Sampled - 08/02/89
“cation L fW-11-4 F Daie Recejiveg : 0R/0Z/89
kllen: 15 . sampler . z§
Te3l LeSCriplioh ReSUlts Un:its T23t Method

zample reported <n ary weignt t£asis

(

PAYMENT IS DUE UPON RECEIPT OF INVOIGE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




[——

el senl senl sesl ssml s

Bcl\'/l BCM Laboratory Division
1850 Gravers Road

Norristown, PA 19401
(215) 275-0281

IuAL RERIRT

A
MiZ oL @ naL TEpert.

8 TIBULLTI na ‘e DESN DMBCKHABU anc authoriIesn for relsase,

CLIENT
SARISTIANA METALS CORP
sl MALL
CO=5aT4-01
DUiA nhDEr GahEY
TCALILN . Ww=t14-9 &

PLEASE REMIT CHECKS TO:

BCM Eastem Inc.
1 PLYMOUTH MEETING

PLYMOUTH MEETING, PA 19482

215-825-3800

Date
cM #
F Q.3
Jroers

Date Sampled
Dats Recejved

08

00-6471-07

29

08
08

8/03/89

/16/89

266

/02/89

avnt #L.

SUBEESLLe AALlLCArLOoONS DY 4 CENNING on 08/04/89
. Ccionlerobenzene
1,3-01otlloreDeEnzZena
1,e=-01CN127obenzZensa
3romoform
carben Tatrachloriae
Un.aropenzensa
Dipromocnloremetriane
SromoGioniorometnane
chlcrietrans
Lo rarm
V.- snlisroetnare
AP PRt (F Rl gl o 1.7 o1}
T _:.w'lluruélneﬂ“
Lo Twetid Y oGTOLANS
Ci3-1,3-Duchlorcpropans
rang-t,i-Dichloarcopropens
Brovoemetnang (Methyi Ersmige)
LhLLTIMEDNAne {Metnyl Jnloriag)
MithyLeng $hiorias

sl .o TELTACKIOTrOB&TLhane
TeLracnlorosingneg (PZE)

TRNE- I-aICnloroetinerre
-Trichioroainanse

‘ricalorcernans

~wrogctnens (TZE)

Vrionadlratridsromethans

YEOv L o LriorLae
31123, otal %) by H  3AETH on 08/14/89

=T a

TOLaL 3liaed

i

i
}”

(S

a ™

LI ]

|‘|I -

1
[
Ll e

.'t"n-
._"

R N A R AT T a N

P T

~

P Y

Resulis

QL OO OO0 O0 QOO0 OO0 eO00CO O

fr]

.07
L0147
L0117
L0147
Lo
L0117
L0137

ot17

QT
Q117
L0147
L0117
L9117
L0117
L0147
L0147
L0147
L0117
L0231
L0117
L0117
L0147
L0147
L0117
.gee3
LG117
L0147

sampier

JriLs

mg. kg
mg/sKg
mg/Kg
mg/kg
mg/Kg
mg/v.g
mg/rKg
mgs kg
mg/Kg
mg/xg
MmQ/KG
mas/xg
mg/Kg
my/srg
mg kg
mg/kg
mg- kg
mgs g
mg/Kg
mg/v.g
mg/Kg
mg/ Ky
Mg Kg
mj/kg
mg/kg
mg/rng
Mg, kg

%

Test Method

EPA # 8010

ES

sta.

PAYMENT IS DUE UPON RECEIPT OF INVOICE, PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

Mta3. 206F




%
e
- ~ oo PLEASE REMIT CHECKS TO: S
BCM Laboratory Division BOM Eastem inc. R,
w 1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 215-825-3800
— (215) 275-0281
Jeie mE-LET FAGE 3
—  Th,2 12 4 T1.03L0 fBgort
[hg "2:24173 C~5ve peen Checked asg aLinor:zed fur rslsase.
CLIENT
LARISTIANA AETALS TIRF Dare QB/14/86
7 v DI BCM # 00-6471-07
384 MaLL P O.#
QO-oHTI-31 Qraers 29266
gUv Lwroer ikl Date Sampled 08/02/89
[eE.E iats W1 -a S ALS B[ ad 0as0 =L
FRTEY Sampler . ES
TL w23Crintien ReEsults Un;ts Test Methoo
LN Ll 2LPplidable rzs5uits For s
caipld ragorted on dry we:gntl 08313

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



T = C P ’1 BCM Laboratory Division eond camame e T %%

- :\Iasq Gravers Road L&JSG?JZ'SEE?JEG PA 19462
L orristown, PA 19401 215.825.3800
- (215) 275-0281
FINAL RERUORT PAGE M
. TVES 0d a final Taport.
e T3IUllS haveé DEen Cnecked and autiorizZed fo- releasas.
CLIENT
ZHRISTIANA METALS LORP pate o 08/16/89
ATTN: _ oCM # :  00-6471-07
2CHM MALL P O.# :
GO-o471-01 araer# - 29266
80 sumoer Q244582 Cate sampled . 28/02/89
Pocataoh : 38-7-1 3 Late Recervea :  28/03/89
SEnt Lo sampler . ES
o3 LEEIriitaon ResLilS Vhits Test method
PUrgBAa0LlE mELISLArLons oy .. GEWNING on 180453 EPA % 8010
1, 2-Dicnlorgnenzens < 0.0116 (s PRESe]
1,3-0achlorooenzena < 0.0116 mg/srg
1,4-Dichlorcbenzene < 0.0116 mg/Ky
aromorform { 0.0116 mg/Kg
Carpon Tatrachlerice { 0.0116 mg/kg
ZriorIianzene L 0.0118 my/ g
DipromocnicIomatiane ¢ 6.0415 ma;Kg
eTomod:Criliromet«ane ¢ 0,016 mig s kg
shigroethane < 0.0116 mg/ kg
chigrrsern < 0.0416 MJIRG
i.i-c-uﬁlurOEInane i 0.0116 ma. kg
C -l snacte3Tnane « 0.02116 hils PN
T, 1-oacitiersethians ¢ D.0115 mg/r.g
e -LiGrisrIprigane ¢ 0.0116 mIieg
Ciz-4,I-daicnasreoropane ¢ 0.0118 mo/kg
'ra €=, 3-Lionidriarepens 0.0119 ngs wg
Fromonetnane (Methyl Brom:ice) < 0.01146 mg/kg
cnlorometnane (Metayl Cnloirige) v 0.0146 mg/ng
HMeTnv.8n32 Chlorile 0.0Q32I7 mJ/Kg
1,%.,8,2=73tracnlorcernane < 0.01106 m3/kg
*F;rau lorcaetnene (R2CE) { 0.0116 mas kg
ranz-1,2-0iCnisreatrens ¢ 0.0 my/wQ
1,t,1-Trich.orcetnane < 0.0116 mgsKg
V.1, E2-Tratnigreatnane < 0.0116 mgskg
Triciacroeineng (TZE) < 0.0119 mg kg
Tricnicroriugromethans ¢ 0.0116 mg/seg
vinyl lnlirage 10,0116 mg. Kg
3Glias, Total %) Dby A, SHETH on ud/14/39 2ta. Mtd. ZO9F
TCeLal soligs B6 .1 %

PAYMENT IS DUE UPON RECEIPT OF INVDICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM,




PLEASE REMIT CHECKS TO:

TROIV] | M Laboratory Divison T 0

1850 Gravers Road
| Norristown, PA 19401 T EETING. PA 18462
~— (215) 275-0281
TINAL FEPORT PAGE ; &
— T8 15 a finadl reporc.
The TESULLZ nave Deen SreCHed and authorized for releass.
CLIENT
CHRISTIAMA METALS CORP pate . 08/16/89
ATTN. BCM # . 00-64T71~07
BCV MALL P Oo.w -
Q0-047T1=-C1 order# : 29266
goM Numbar . 924152 ate Sampled 08/02/89
Licatich : 3-7-1 & oY R - j o . 08 /0 59
Jent 1o zamplier : ES
Resulis Uynits Test Method

P S - -

Comment: All applicacle resulis for Ihis
sSample reportea on dry weight bRasis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



. L Norristown, PA 19401
—— (215) 275-0281
TleAe ERCHT
. THii L0 & final rmoory.
8 roZULTE have D2en LreCcked aAnd autharizea
CLIENT
LARISTIANA METALS CORP
32 WMALL
VR T A EVE |
St o ar dew i3I
CoatiLn © o B=T-i0.F

N]. BC'\/I nggﬂvl_rgg?rdow Division

PLEASE REMIT CHECKS TO:
8CM Eastemn Inc.

1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19482
215-825-3800

PAGE 7

fUr releasze.

Date : 08/16/89
JCM # - 00-6471-07
P.O#®

Order# : 29266

PR (I

Poo-bacalarepanzana

VL E-Dasnlorcoenzena

t,s-bicniorgbsncena

Sroemorerm

Zargsn Tetrachioriqe

hicrocenzene

Sinrmolalorometinane

sTOMGLICALGTINEThANe

Chilorsetnans

L LT LT,

T eIt LLTIaLnane
CruLoitlAruElnans
eLagilLorogLnere
Solicniarsgropans

i3~ d-inehlorspripeéne

TUaSEe AL IRlIrIETopens

EromIneTnang ‘Mathyl Bromice)

SALLEOMBINANE LMELhYL ChisTice)

MohylEnE InRlSr138

e, 2=TELTACHlOTLeINGT e

ratilarséthene (LOR)

I, L-bRrlorcatnens

Lo, -t oacalorcetranse

VL1 o-avasalorosinans

Tragr.lerosinene (TLE

TLThaanyotikdorongtrane

TSRS ST I
Lwdiad3. Vo131 %) DY M. 3HETH on (87514739
TLUAL sGLiLE

mwal g3d@ued PALSLAro0NsS oy J. SERNING on $3/04/59

Date samplea : (08/02/89
Date Fecaiveg : 08/03/89
sampler : ES

Kesulils Uunits Test Method

EPA # B010
{ 0.0119 mg/kg
¢ 0.0119 mJ/Kg
£ 0.0119 mg/Kg
¢ 0.0t19 mg/Ky
< 0.0419 mg/kg
¢ 0.0%1¢9 mg/Kg
< 0.01149 mg/Kg
< 0.0419 mg/kg
¢ 0.0119 mg/kq
< 0.0119 mg/wg
{ 0.9119 mg/kg
< 0.0119 g/ g
0.0708 mg/ Ky
¢ 0.0119 mg/seg
< 0.0119 mG /KRG
v 0. 0119 m3g/kg
£ 0.0119 mg/ky
¢ 0.0%19 myg/Kg
0.031! mgs kg
¢ 00119 mg/Kg
< 0.0119 mg/ kg
¢ 0.0119 mgseg
$< 0.0119 mg /Ky
< 0.0119 mg/hg
< 0.0119 Mg/ Kg
< 0.011% mysKg
< 0.0119 mg/Ky

S5td. Mta. 209F

w
G4
1

%

PAYMENT IS DUE UPON RECEIPT QF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



BCM Laboratory Division

1850 Gravers Road
Norristown, PA 19401

PLEASE REMIT CHECKS TO:

BCM Eastern Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462

. 215-825-3800
— (215) 275-0281
Diee L LERT =P~ )
e viad 330 Tunid TegIirt.
12 OTREULII MEVE Leln ZhSChed &nd AulAsSTIZeEd For celsad
CLIENT
Date 08/16/89
aCh # 00-6471-Q7
PL
oraers 29266
oA wanber Y2453 Date Sampleg d8/02/89
RNV P g =ig . D &IR Rocmi ad - 08/03/89
RN SR sampler £S

LB L saa sl SBLRE SUIULLI FOr LIS
SOMSlE r2lertas On Ore wBiJrt J3inis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




~ - ‘ yoe e PLEASE REMIT CHECKS TO:
W BCM Laboratory Division BCM Euberm G,
i 1850 Gravers Road 1 PLYMOUTH MEETING
‘ Norristown, PA 19401 SLYMOUTH MEETING. PA 19462
- {215) 275-0281
Paen cEend SnEE 9
o~ SN S FLalL TeLart

o e
-5
TUEONBIULLD RDAVE TSN INeIVed 400 AUTASr1I®Bd FOr rElease.
CLIENT

sate . 08/16/89
alM # ‘ 00-64T71-07
Boim MALL f o

G647 101 order# @ 29266

Sl aimMGET DOF-ERE S Late Samplea - 08/02/89
ESst1Ln i 5=7-10.8 Late Raceived 28/03/89
Laa800 KL sempler © ES

B O I S ] FELULITT LNt 3 L35t Jetned

e LI O MELALaTenS Ty . LEZNNLIG DN < SsJ4059 EFA # 8010
dmlndnhadivobEniene o.01.7 SRy
cicbaanlorobenzensg ¢ 00117 A RN |
JmDawnlarsbsnzens ' £ 0.0117 ma/kg

Irogsferm o 9w myg /g

IaTona Tetracnisrige O J117 g Ry

A LT LOENIRNG LoD BT MY/

FaOrsecHicrimelnane O0.0147 rg. Kg

SYomoa1c,loyomatnans 0.0117 sugeor g

IniwTlsladna $ 0.07 mg. g

) SR vl 4 v 7 rugs g

. e anlirigl-ang 0. G147 (e PN

- oL SN DT EETAANS IR miy/s 2

f e R ulAOT L ELABNE . 0520 ng. Py

ce e CNLLTLETLDANS SRR Bt’s N

laom i dmaonlorepropara 0 0147 mg kg

TR oo IrLEropens DY IRV AR miy/ g

. ZTemeneinag AMEINYl Srom.us: o0 017 mys Ky

; LAl HTBINARE GAgliny]l Cnler e D.0117 mys g

METHALENE lhluiice 0.0385 MGG

¢oe s TILVASALOY LA IANY 0.0117 mny/sra

TOIFALLLOTLELNRIE (218 v 02147 mg. g

AL E-lenacrLetaens SRRV i) Nl G

v, , =Tragaloroeinane S2.0117 mg/Kkg

i 2= TLCmaoreginane ¢ ¢.0117 Inl PN |

TTaC.Lorcetnensg (TIE!D G.219 mng. kg

POV OFlULTOmB Lhans 0.3117 14 PR |

oY e Nawriag ¢ 9.01457 mgsrg

Sol1az, iLtal h DY oA SHETHE On 0B t4-8n $t3. Mtg. Z209F

Tilai sa.GE 327 ' %

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




PLEASE REMIT CHECKS TO:

> BCI\/] BCM Laboratory Division BOM Eaelem inc.

1 PLYMOUTH MEETING

Norrisiown PA 18401 PLIVOLTH MEETING. PA 16482
— (215) 275-0281
CileL L ~ALE 1o
e TELE VIO TANE8l T ERGTT
€ COrWlld AVE JEe2n CREeCKEQN &Nd IUTNIr1IsC For relsase

CLIENT

CHARISTIANA METALS LCRP Cate - DB/16/89
~TTN _ ECM o® . GO-6471-07
ZCM MALL R !

=667 1-01 srderd - 29266

L Tlatoer . 3251548 Late sampliead 08/02/89
i.n Pt ST DETe Sarervay o A8/03/R9
L oLl sampler . ES

o Lpplild30L8 TOSULIS LT

1EQOTLEE N &Yy weiyh: £23:i5

PAYMENT IS DUE UPON RECEIPT OF INVOICE, PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



1850 Gravers Road
Norristown, PA 19401

BCM Laboratory Division

PLEASE REMIT CHECKS TO:

BCM EBastem InC.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462

215-825-3800

{215) 275-0281

cIsTIANA METALS LIDFRZ Caie - 08/16/8%

DN 3L s . 00-6471-07

Al N
vi=36T -t araers . 26266
T2=158L Date Zampisc . 08,02/89
g-7-13 ~Ateg FecElved . 08/03/89
samplar . ES
NE8ULITE 41115 Test Method
W a@ABULE MELLCAYUINS 00 W GENMNING [ 5507 53 ZRA # 8010
PLodlalirisenzene : 0,013k iV
R v O R s 11 4 b 1 + 0 0134 mysEg
tuemhionierotenDena v 0.0134 ma. kg
e T R ek 0.%134 hils EEN |
cArLLY TEtriInlorias v 2 013 ngrsig
el lrLtEnZens v 00134 Frkg
Zibresncnicrimgtrnane « 9.0*34 mg/ g
AT ImMU3isnloromeirnene C0.0134 s Jae|
JnAOTIELNENE 0.0154 L PR
el iy 2 iae R PR

t-LLenloreet ane
NalTlelngne

- i e L T
Syt reaD Ll CELnE

V
'
f_
e

SR SCT LTI LT TnETneE
Saf- =LA C il r Loropene
TEINn e, Al Wl L LTURTODENE
Sremeriernagnd Metnyl B8romicer

LU

GO O DU WU OO G G
=
=
[
&
=
W
=
[#]

wdlu i GUETARNE @ IhYL CHL3TL3e) 2134 TR/ e
Melbooadre [oLlorile . 0134 MG w9
el 2= lELTLLNLOTORBLINANSG 4 C134 sy/eg
TLivasnoersaingeng (FLE; ¢ 0.013¢% M. kg
TRRT - Ll SnLorSBLAENE L0134 Mgy
toi )T T it eetraneg .728 nd. kg
faeesTraLnagrestnans 9.0 36 Ty
' Trioruivgeirens (Tley o 781 mng. hg
FigLl0roTinc ometnare 2.3 Mg g
Vityi “hioiiJé < 0.0138 NG kg
' Suiids, LBl k. Oy B SmETH 4N OB/ 04456 3ta. Mtd. 2009F
Totia b3iias T4 9 %

PAYMENT IS DUE UPON RECEIPT OF INVQICE. PAST OUE AMQUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM,




5,
,{ﬁ}
. ' o PLEASE REMIT CHECKS TO: R,
—{ BCM Laboratory Division BOM Eastem inc. o
1 PLYMOUTH MEETING
_ 1850 Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 215-825.3800

_ {215) 275-0281

FILAL MeRuRT SaGE 12
L3 L3 A TLnEl TEZOTL.

TAT OU2EuLIs vave pEen Sheskad and aulnoriIsd for releass.

CLIENT

a

LARLSTIANA METALS CORP Cate . 0B8/16/89
ATTN aCM = . 00-6471-07
o Malba & O.H

LumndET -0 Oryers - 29266

o hlnGer . j3415E5 Oate 3Samplea :  08/02/8B9
LT AT LTy =" - 4T SALR _Recpiysn )

cient Lo . 3amplar . ES

THAET LSEBRCEIITIIN CEBWLTE un3t3 Tast Method

o o wn mom s == -—— e mE At m - ——- - ————

SJAMENT. AL Lpp
ZaMPLE 3

PAYMENT IS DUE UPON RECEIPT OF INVOICE, PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



PLEASE REMIT CHECKS TO:

- m\/l BCM Laboratory Division BCM Easlem inc.

| 1 PLYMOUTH MEETING
Noristonn, PA 19407 PLYMOUTH MEETING. PA 10482
— {215) 275-0281
S Al £alsz . '3
— tLE L. A L@ TTLLTL
2 EEUWLTD 3YE CEEN CJUHESHET &N AUTASrIiZ2D Yor Liea3e

SHRIETIAUA METALE CORF oate . 8/16/89
AT A _ SCM # 0-6471-07

20 MALL P
CO-ubLT1-014 oroars 0 29266

RS A pate zamoieg . 08.03/89
- 2~1 8 Lata Receivesd + 08/03/8%
SELL WL BAIMGCLEr - £8

- S ST S HEDLLtE Unats Tu3y lathod

e = - o e e m— - mn—-— e e T -

sas.s razscarouns oy [N » eo07 00 SPA #3010

PLeclalnbiisrobaniera S BV B VIR s |
Lh-dlChlorcgsnzens 0.0145 DI P N +
Loaeliienlivugsnzane D L0015 Mg /vg
A7 RLrOrm 4 (TR rigsng

LTI Talralnlarioe

Qo Qoo O
: (o)

-

’

3

[

=

%'

- A ITLRENTENE cis BT A
CHLITTWEIaLITOMBLYANE U143 M RG
AriacdichloremEtnane N g g
DL TRladand J G118 Mg/ kg
- s ¢.0:15 N3 g
| SR CNE B B b Te PR
: S IRV hts PN
' .03 mQ, KG
G.ooita pels VAR |
I 2 9148 mg. g
Ve 2.01% 5 PSR
ITeminIt ang ;Methyl Eromucs; 0.0113 mg,Ka
LLGT ITMELLANE e tnyl Inisrioe, o 0115 maseg
WETOYeNe 1T iGE 0.0 S g kg
Lo J-TELTESNIOroSLnans { 0.941:8 ngseg
raci.oroeineng FIE) 0.01:5 mg. rg
JE- L Isbacnivrosingne LIRS I O - mg/s e g
! -TrigHLiCroeLhana 0.0115 mg. kg
Gyl iricasursetnane 0.0418 NgrKF
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wL811C0 FIELD BLANE Cate Receiwa=d :  09/03/89
l:ent 1o sampler : EB
TeLl LESLriplian “E5UlTs Units TESt Methoq
FUurg3AacLc mAalolaroons Jy . _ SN S8 U7/ RS ZPA # 601
1. é-Lichlorcoenzera < uEsl
i, 3-0.chiorooenzene o ugsl
t, 4-Lacnlerocpenzane ¢ 1 ugs1
Bromofsr 1 ug/l
Zarrin Tetrachlwrige 1 ugsl
<hLloyoenzerg (O ug/i
CLorimogniorometnans < 4 ug/l
Sromidichil aromernans € ugsl
Crlovwé tnane SO ug/1
IR RV 1 1 UGSl
. 1,t-eiornlareetnane 1 ugsl
' L,lmCishaGrIetnans i ugsl
L, imdllita ST OB LNENE o ug-l
Il IRlCrOprURane c 1 ug/l
Ci3-1,S-0iGnlsroropene <o ugsl
Transd-=,3-0.dnlerdprocene S g/l
groncaatinane Methvl Bromice: < ugs 1
chaBToRELNANLE MELNyL Lil0TiICGE) < ugsl
HELRy LBNE InliTile N ugs L
CatL L, o-Telraciier JeLnane £ ugrsl
TEIraLnlcrcetnena (RLE: L ug/sl
TrEns- . L~DicaLorstirens 1 ugs L
t. 0, 1=Tragniorcetnane 1 ug.l
ety leTrudnLaroelnane 1 ug-i
Tricratoceireng (TOED [ UG/ 1
fricnlsriflucromeinanse 1 ugrsi
v.nivl Jal3ridc < ug/1

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUINTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




1 ."3 CP 1 BCM Laboratory Division B Ecmom e O

1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19462
Norristown, PA 19401 29158253800
(215) 275-0281
FliAw AESOAT CAGE 30
R.3 i3 & “:nal report.

‘8 TESLAIG rdva DEERN hecHed and auindrized for reieass.

SN CLIENT

l
I
|

3

CHRISTIANA METALS CIRP . Date 1 Q08/16/89%
ATTH. _ SCM # . 00-64T71-07
8CM MALL P.C. # :
JO~3&T =01 oraar#® : 29266
M ONunbar I2546E Date Sampled ' 0B/03/89
RV P e e IEn BLANK srp Becepivesd O
T AR S ORI sampléer . ES
B w30 iftawii Results VNits Test Method

(

-

L e e k] R el Lk S ——— B e

Certi:fi1eg by

wad LErIifications:

FAO- 46-007 o= TT1T5 ZPA BULK ASBESTCS QC - 3339
- w03l - 136

A

PAYMENT IS DUE UPON RECEIFT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




BCP 1 BCM Laboratory Division BCI s e NS TO:

1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 19401 B g "EETING, PA 10462
_ (215) 275-0281
LY
FINAL REPORT PAGE : 1

This is a final report.
The results nave been checked and authorized for release.

CLIENT

—— CHRISTIANA METALS CORP Date : 09/0t/89
ATTN: _ BCM # :  00-8471-01
BCM MALL P.O.%
Q0~6471~-04 oroers : 290596
BCM Number : 926125 Date Samplea : 0(QB8/18/89
Location : 8-10-1.8 Date Received : ¢c8/18/89%
ITeERt o - Sampler T ED
; Test Cescription Results Unites Test Method
Purgeaole Halocarbons oy - on 08/21/89 EPA # 8010

1.2-Dichlorobenzens
1,3-Dichlorobenzena

0117 mg/Kkg
0147 mg/Kg

1.4-Dichloropenzens L0117 mg/Kg
Bromoform L0117 mg/Kg
carpon Tetrachleriae L0147 mg/kg
Chlorobenzene 0147 my/Kg
bibromocnloromethane L0147 mg/kg
Bromodichloromsethane L0117 mg/kg
Chloroetnane L0117 mg/Kg
Chicroform 017 mg/Kg

1.,1-Dichlorcethane
1,2-Dichloroethane

L0117 mg/Kg
0117 mg/Kg

P A P A AN A A A S A A A A AT A A AN A
O 0a0o0oPO P20 COCOOCODPODCO0O0O
Q
-t
—

-~}

1,.4-D:chlorcetnene L0147 mg/kg
1,2-Richloropropane mg/Kg
Cis-t,3-Dichloropropens L0117 mg/Kg
Trans-1,3-Dichloropropene .0147 mg/Kg
Bromomethane (Mathyl Bromide) .0117 mg /Ky
Chloromethane (Methyl Chloride) .0147 mg/Kg
Methylene Chloride L0117 mg/Kkg
1.1.,2,.2-Tetrachloroethans L0117 Mmg/Kg
Tetracnlioroethensg (PCE) .0117 mg/Ryg
Trans-1,2-Dichloroethene L0117 mg/kg
1,1,1-Trichloroethane .0117 mg/ Ky
1,1,2-Trichloroethane .0117 mg/kg
Trichloroethene (TCE) .03 mg/Kkg
Tricnlorofluoromethana < 0.0117 mg/kg
vinyl Chlerige < 0.0117 mg/xg
Soli1as, Total (%) Dy - on 08/30/89 Std. Mta. 209F
Total Solias 85.5 %

PAYMENT 1S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SBUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




TIBCM BCM Laboratory Division B comembe v %

1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19482
. Norristown, PA 19401 215-825-3800
~ (215) 275-0281
FINAL REPORT PAGE . 2

w. This 15 a final report.
The results have oeen checked and authorizad for releasse.

CLIENT
CHRISTIANA METALS CORP pate . 09/04/89
ATTN: _ BCM # : 00-6471-01
BCM MALL P.O.#%
00-6471-01 order# : 29596

BCM Number : 926125 pate Sampled . 08/18/89

tocation : B-10-1.5 Date Received : 08/18/89

ient 1D - samplier . ES
Test Descriptlion !RESULLS un:its Test Method

comment: All applicable results for this
sample reportad on Cry weight pasis

PAYMENT 1S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




) qcl\/ﬂ BCM Laboratory Division e e pECksTO: A

1850 Gravers Road 1 PLYMOUTH MEETING
- Norristown, PA 19401 :}VMOT&MEW"G- PA 19482
-— (215) 275-0281 5825

FINAL REPORT PAGE ; 3
w. This i3 & final report.
The resulls have peen checked and authorized for release.

CLIENT

CHRISTIANA METALS F _ Date : 09/01/89
BCM # :  00-6471-01
BCM MALL P.O.#
00-6471-01 oroer# : 29596
BCM Number : 926126 Date Sampleg : 08/18/89
‘ocation : B-10-6.5 pate Received : 08/18/89
ITent 10 Sampler T EB
Test Description RESULLS Units Test Mathod
Purgeavble Halocarbons _ on 08/21/89 EPA # BO10

1.2=Dichlorobenzens .0116 mg/kg

1,3-Dichlorobenzans .0118 mg/Rg
1,4-Dichlorobenzene .0118 mg/Kg
aromoform L0116 mg/Kg
carbon Tetrachloriae 01186 mg/Kg
Chlorobenzene L0116 mg/kg
Dibromocnloromethane .0116 mg/Kg
Bromodichloromethane 0116 mg/Kg
Chlorosthane L0116 mg/Kg
Chloroform .0116 mg/Kg

1,1-Dichloroetnane
{,2«Dichloroethane
1,1-Dichlorcethens
1,2-Dichloropropans
Cis-1,3-Dichloropropene
Trans-4,3-Dichloropropene
gromomsthane {(Methyl Bromiade)
Chloromethane (Methyl Chloride)
Methylene Chlorice
1,1,2,2-Tetracnioroathane
Tatrachloroethane (PCE)}
Trans-1,2-Dichloroethens
1,1,1-Tricnlorocathrane
1,%,2-Trichloroethane

0116 mg/kg
0116 mg/kg
0118 mg/Kg
.0116 mg/kg
0116 mg/kg
0118 mg/kg
L0116 mg/xg
0116 mg/kg
.0116 mg/kg
L0116 mg/kg
0116 mg/kg
0116 mg/kg
0116 mg/kg
L0116 mg/KQ

AR AP AN A A AN AN AR A AN AN AN AP A A
G000V 0O0ODO0 VOO0 QCO

Tricnloroethens (TCE) 0116 mg/kg
Trichlorofluoromethane 0116 mqlkg
Vinyl Chloride .0116 mg/kg

golias, Total (%) by L. -on 08/30/89 Std. Mtd. 209F

23
o

Total S0lids 1 %

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




T W BCM Laboratory Division
. 1850 Gravers Road
.

Norristowi1, PA 19401
(215) 275-0281

e

. - FINAL REPORT
.. This is a final report.

The results have been checked and authorized for release.

CLIENT

CHRISTIANA METALS CORP
ATTN:
BCM MALL

} 00-6471-01

PLEASE REMIT CHECKS TO:

BCM Ecstern inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19452

2188263800
PAGE - 7
Date : 09/01/89
BCM & :  00-6471-01
P.O.&

orger® : 29396

BCM Number : 926128 Date Samplea : 08/18/89
‘ogation : B-11-43 Date Receiveda : 08/18/89
f1ent 1D Zampler . EB

Test Description

. A -

Purgeable Halocarpbons by - on 08/21/89

\ 1.2-Dichlorobenzeans

: 1.3-Dichlorobenzene
1.4-Dichloropenzens
Bromoform

Carbon Tetrachlorige
Chlorobenzene
Dibromochlorometnane
gromeoaichloromethane
Chloroethane

Chloroform
1,1-Dichloroethane
1,2-Dichloromtnane
1,1-Dichloroethens
i,2-Dichloropropane
Cis-1,3-Dichloropropens
Trans-1,3-Dichloropropens
Bromometnane (Methyl Bromige)
Chloromethane (Methyl Chlorige)
Methylene Chlioride
1,1,2,2-Tetrachloroethane
Tetracnloroethene (PCE)
Trans-1,2-Dichlorostnene
1,1,1-Trichlcroethans
1,1,2-Trichlorosthane
Tricnloroethens (TCE)
Tricnloroflucromethane
vinyl Chloriqe

g0ligs, Total (%) by - on 08/30/89

Total Solids

Results

Units Test Method

- - . -

AN S A A A A A A A

P T P S

$.8

T U N s T S U A S N
L 3

-
o -
n

1.18
36.0
1.18
3280
1.18
1.18

84.5

EPA # B010
mg/kg
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/Kkg
mg/Kkg
mg/Kg
mg/Kkg
mg/Kkg
mg/Kg
mg/Kkg
mg/kg
mg/Kg
mg/Kg
mg/Kkg
mg/Kg
mg/Kg
mg/KkQ
mg/kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg

Sta. Mta. 209F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE BUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




- BCI\/I BCM Laboratory Division B Eosem e T

1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19482
Norristown, PA 19401 215-825-3800
(215) 275-0281
| -
FINAL REPORT ‘ . PAGE : 9

This is & final report.
The results have been chacked and authorized for relsaase.

CLIENT

CHRISTIANA METALS CORP Date : 09/01/89
ATTN: BCM % :  00-6471-01%
BCM MALL P.O.#%

00-6471-01 order#% : 29596

BCM Number : 926128 ‘ pate sampled : 08/18/89
Location : B-11-65 Date Received : 08/18/89
iient 1D samplear : ES

Test Description Results Units Test Mathod

- - - s e - - -

Comment: All applicable results for this
sample reported on dry weight basis

PAYMENT I8 DUE UPQON RECEIPT OF INVOICE. PABT DUE AMOUNTS OVER 30 DAYS WILL BE BUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



' R
- NI il PLEASE REMIT CHECKS TO: i
- BCM BCM Laboratory Division BOM Ecsemin. %2
1850 Gravers Road 1 PLYMOUTH NG .

k Norristown, PA 19401 ::-YMOUTH MEETING, PA 19482
- (215) 275-0281 5-825-3800
Lo

FINAL REPORT PAGE 9

This 18 & final report.
The results have been checked and authorized for release.

CLIENT

CHRISTIANA METALS CORP . Date : 09/01/89

ATTN: BCM # :  00-6471-01
BCM MALL | P.O.# :
00-6471-01 Orasr# : 29596

BCM Number : 926129 Dats Sampled : 08/18/89
Location : B-12-4.5 ‘ Date Received : 08/18/89
Tieént I0 - samplar - EB

Test Descraption Results Units Te3t Method

Purgeable Halocarpbons by -on 08/21/89 EPA # 8010
1.2-Dichlorobenzene < 1.15 mg/Ky
1,3-Dichlorobenzane < 1.15 mg/xg
1.4-Dichlorobenzene < 1.5 mg/Kg
Bromoform < 1.15 mg/kg
carbon Tetrachloride ¢ 1.15 my/KG
Chlorobenzens < 1.148 mg/Kkg
Dibromochloromaethane < 1.15 mg/Kg
eromogichioromethane < ¢.13% mg/Kg
Chloroethane < 1.15 mg/Kg
Chloroform < 1.18 mg/kg
1.1-Dichloroethane < 1.158 mg/Kg
1,2-Dichloroethane ¢ 4.15 mg/kg
1,1-Dichloroethene ¢ 1.15 mg/kg
1.2-Dichloropropans < 1.18 mg/KgQ
Cis-1,3-Dichloropropene < 1.13 mg/kg
Trans-1,3-Dichloropropane < 1.15 mg/kg
Bromomethane {Methyl Bromigde) < 1.15 mg/Kg
Chlorometnane (Mathyl Chloride) < 1.18 mg/Kg
Methylene Chloride ¢ 1.15 mg/Kkg
1,1,2,2-Tetrachloroethans < 1.18 mg/kg
Tetrachlorosetheng (PCE) < 1.15 mg/kg
Trans-1,2-Dichiorosthene ¢ 1.15 mg/kg
1,1,1-Tricnloroethans < 1.15 mg/Kg
1.1.2-Tricnloroethane ¢ 1.15 mg/kg
Trichloroethene (TCE) 157 mg/kyg
Trichlorofluoromethane < 1.15 mg/xg
vinyl Chloriae { 1.15 mg/Kg

§0lids, Total (%) by - on 08/30/89 Sta. Mta. 209F
Total Solids a7.1 %

PAYMENT I8 DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



PLEASE REMIT CHECKS TO: 5%

— BCI\/I BCM Laboratory Division BOM Eosem inc. %%,

1 PLYMOUTH MEETING

1850 Gravers Road
Norristown, PA 19401 e are sy CETING. PA 19452
- {215) 2750281
FINAL REPORT PAGE : 10

This is a final report.
The results have bean checked and authorized for relsase.

CLIENT

CHRISTIANA METALS CORP Date 1 09/01/89
ATTN: BCM & :  00-6471-01
BCM MALL PO.®
00-6471-01% Oraers : 29398

8CM Number : 926129 Date Samplea : 08/18/89

Location . B-~12-4.9 Date Receivea : 08/18/89

tient 1D - sampler : ES
Test Description Results Units Test Msthod

- e W A e - - e - . - -

Comment: All applicable results for this
sample reported on dry weight Dasis

PAYMENT IS OUE UPON RECEIPT OF INVOICE. PAST (WE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




- e . h
- i BCM Laboratory Division BoM Ecwem e, %
| BCM | imeamss L

orristown, PA 19401 295-825-3800
- (215) 275-0281 -
FINAL REPORT ' PAGE 11
This is a final report.
The results have bEzen checksd ang authorized for relaass.
CLIENT
CHRISTIANA METALS CORP Date : 09/01/89%
NaCEl ) ()| . BCM % :  00-6471-01
BCM MALL Pp.o.#%
00-6471~-01 orger# : 20596
BCM Number : 926130 Date Sampled : 08/18/89
Location : B-12-6.5 Date Received : 08/18/89
Tient 10 - SEMpPIET T EB
Test Description Results Units Test Method
Purgeable Halocarpons by - oh 08/21/89 EPA # BO10
1,2-Dichlorcbeanzeans < 0.0803 mg/uq
1.3-Dichlorobenzene < 0.060% mg/kgQ
1,4-Dichlorobenzeane < 0.0805 mg/Kkg
Bromoform < 0.0605 mg/kg .
Carpon Tatrachloriae ¢ 0.060% mg/Kg
Chlorobenzene ¢ 0.0605 mg/Kg
Dibromochloromethane < 0.0605 mg/Kg
Bromogichloromathane < 0.0605 mg/Kg
Chloroethane < 0.0605 mg/Kg
chloroform < 0.0605 mg/Kkg
1,1-Dichloroetnane ¢ 0.0608% mg/Kg
- {,2~Dichlorogthans < 0.0603%5 mg/kg
1,1-Dichloroetnene < 0.0605 mg/Kg
1,2-Dichloropropane < 0.060% mg/xg
Cis-t,3-Dichloropropensa { 0.0603 mg/Kg
Trans-1,3-Dichloropropans { 0.0603 mg/kq
eromomethane (Methyl Bromiae) ¢ 0.0605 mg/kg
chloromethane (Methyl Chlorige) < 0.0605 mg/Kg
Methyleneg Chloride 0.357 mg/kg
1,1.2,2~Tetrachloroethane { 0.080% mg/kg
Tetracnloroethene (PCE) < 0.080% mg/%g
Trans-1,2-Dichloroethene < 0.0605 mg/Kg
1,1.1-Trichlorcethans < 0.0605 mg/kg
1,41,2-Trichloroethane < 0.0605 MG/%G
Trichioroethene (TCE) 6.99 mg/kg
Trichlorofluoromethane < 0.0605 mg/kg
Vinyl chloride ¢ 0.0608 mg/kg
501ids, Total (%) by - on 08/30/89 Std. Mtd. 209F

Total Solias 82.7 %




' ' el PLEASE REMIT CHECKS TO: i Y
- _m BCM Laboratory Division BCM Ecstem inc. %%,
1850 Gravers Road 1 PLYMOUTH MEETING _
i Norristown, PA 19401 ::.VMOUTH MEETING, PA 19482
- (215) 275-0281 $-825-3800
FINAL REPORT PAGE 12

This is & final report.
The results have b&en checked and authorized for release.

CLIENT

CHRISTIANA METALS CORP pate :  09/01/89
ATTN: _ BCM % : 00-6471-01
BCM MALL P.O.#
00-6471-01 order# : 29396

BCM Number : 926130 Dats Sampleg : 08/18/89

location : B-12-6.% Date Received : 08/18/89

.ient ID sampler : ES
Test Description . Results Units Test Method

comment: All applicable results for this
sample reported on dry weight basis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




g REMIT CHECKS TO: v g
- BCM Laboratory Division ypihe %%
m :q 850 Gravers Road ;&L;w’:‘:éﬁng% A 15482
orristown, PA 19401 215-825.3800
- (215) 275-0281
FINAL REPORT PAGE : 13
This i% a final report.
- The results have been checked and authorized for relaase.
CLIENT
CHRISTIANA METALS CORP pate : 09/04/89
ATTN: (N BCM # : 00-6471-01
BCM MALL P.O.% :
00-6471-01 order# : 29596
BCM Number : 926131 Dats sampled : 08/17/89
Location : TRIP BLANK Date Raceived : 08/18/8¢
TTeRt 100 SaAmpler T EB
. ] Test Description Results Units Test Mathod
purgeanle Hatocarbons oy [N o cs/21/8e EPA # 601
1,2-Dichloropbenzene <1 ug/1
1,3-Dichloropenzens <4 ug/1
1,4-Dichloropenzene <t ugs1
8romoform <1 ug/1
carbon Tetrachloride < 1 ug/l
Chlorobenzene <t ug/1
Dibromochloromethane <1 ug/1
Bromodichloromethane <1 ug/1
Chloroethane < 1 Uﬂ/l
Chloroform < 1 ug/sl
1,1-Dichloroethane < 9 ug/1
,1,2-Dicnloroetnane < 1 ug/l
1,1-Dichloroethene <1 ug/1
1.2-Dichloropropane < 1 ug/l
Cis-1,3-Dichloropropene < 1 ugs1
Trans-1,3-Dichloropropene <1 ug/1
gromomethans (Mathyl Bromide) {1 ug/1
Chloromethane (Methyl Chloride) <1 ug/l
Methylene Chloride <1 ug/1
1,1,2.2-Tetrachloroethane <1 ug/1
Tetrachloroethene (RCE) <1 ug/1
Trans-1,2-Dichloroethense < 1 ug/l
1,1,1-Trichlorostnane <1 ug/1
1,1,2-Trichloroethane < 1 ug/l
Trichloroethene (TCE) < 1 ug/1l
Trichlorofluoromethane < ug/1
vVinyl Cnloriae <1 ug/1

PAYMENT 1S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE BUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




3)
e o PLEASE REMIT CHECKS TO: RGN
- BCM Laboratory Division BCM Easlem Inc. %
1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19462

| Norristown, PA 19401 215-825.3800
- (215) 275-0281

FINAL REPORT PAGE 14

This i3 a final report.
The results nave béen chacked andg authorized for realsase.

CLIENT

CHRISTIANA METALS CORP pDate : 09/01/89
ATTN: _ BCM % - 00-847t-01
BCM MALL P.O.%
00-6471-01 oraer# : 20596
BCM Number : 926132 Date Samplea : 08/17/89
Location : FIELD BLANK Date Received : 08/18/89
lient ID : sampler : E8
Test Description Results units Test Mathod
purgeanie Halocarbons oy [N on 08/21/89 EPA # 601
{,2-Dichlorobasnzensa ¢ 1 ug/l
1,3-Dichlorobanzene < 1 ug/l
1,4-Dichlorobenzene <1 ug/l
gromoform <1 ug/1
carbon Tetrachloride < 1 ug/1
Chlorobeanzans < 1 ug/1l
Dibromochloromethans < 1 ug/l
gremodicnloromethane { 1 ug/l
Chloroethane <1 ug/l
Chlorotorm <A1 ug/l
i,1-Dichlorosthans < 1 ugs1
. 1.2-Dichloroethane <1 ug’/1
1,1-Dichloroethene < 1 ug/i
1,2-Dichloropropane <1 ug-s1l
Cis~1,3-Dicnloropropane <1 ug/1
Trans-1,3-Dichloropropens <1 ug/1
Bromomethana (Methyl Bromide)} < 1 ug/sl
Chloromethane (Methyl Chlorige) <1 ugs1
Methylene Chloride <9 ug/s1
1,1,2,2-Tetrachlorosethane <1 ug/1
Tetrachloroathene {(PCE) < 1 ug/l
Trans-1,2-Dichloroathens 1 ug/l
1,1,1-Trichloroathane <1 ug/1
1,1,2-Trichloroethane <1 ug/1
Trichloroethene (TCE) <1 ug/l
Trichloerofluoromethane < 1 ug/s1
vinyl Chloriae <1 ugs1

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




f B CP U BCM Laboratory Division BCM Eomem ing, T %%

1 PLYMOUTH MEETING
;laso'stG raverlgAR:JQadrdO1 PLYMOUTH MEETING, PA 19462
orristown, 215-825-3800

{215) 275-0281

FINAL REPORT PAGE : t3
This is a final report.
The results hnave been checked and authorized for release.

CLIENT
CHRISTIANA METALS CORP Date : 09/01/89
ATTN: _ BCM # : 00-6471-01
BCM MALL P.O.#%
00-6471-01 oraer# : 29596
BCM Number : 928132 Date Samplea : 08/17/89
Location : FIELD BLANK Date Received : 08/18/89
ient o sampler T BB
Test Description Results Units Test Method
p certified by : _
BCM Laporatory Director
! Lab Certaifications: .
PA - 46-007 NJ - 77175 EPA BULK ASBESTOS QC - 333¢
AL - 40300 MD - 136

!
1

PAYMENT I8 DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.



\‘31

&

1850 Gravers Road
Norristown, PA 19401

. BCIV' BCM Laboratory Division

— (215) 275-0281
Flume RESCHT FAGE : 1
TES LT A& fainni rapore
Tro FEIL.T: 34WE SEBN CARCARC ANG ALINLIiI8d fIr reLsase
(-
CLIENT
LnAlSTIANA SETALE Lli7p Dare te/az/89
Iy BM ) () | EIM & © 00-6471-01
BCM MALL ) P D%
PLYETH SR VR Jroers - 2€800
Bl LAMOET 0 27566 LCate Samplec : 08/29/89
LuCatsyin =4 Dat2 Rece:vec - 08/s/29/89
wiient W& . UNFILTERED sampliar - BM
al Zeés3cridl.on CEEAT P Utits  Tz2st Methoa
Sl g8AU L2 HALIIATIONS OV I: - TR RS 1 EFA % 8010
VoamLilhLdiCoENZENE ¢ ugrl
1toa=liunlorooenzene o1 gl
Vo LoShaOriLenzens oA (R L ary
arcmoer orm <4 ug/s
~AT3Cn {elracnioriae 1 ugrl
Cnlorizenzena S| ug/1
Lad T WO RIIrLmMELNANE L wg s i
Sronddisiadi LmeInang i ug. 1l
wioanlIELIGNE 1 W&/l
ol irsoornm . ugr"l
1, imL1LalorLeinane v ugsl
1 L-0ilniord@tnang o ug-1
LeLIZrALTLELNENS 1 UGS
|__ cL.enlororagane 1 UGl
SiE- i, omLilhadrlaripene o Ly
Trari-1,2-0:C0nlorooropens o1 ug/l
f IrNINEIn3ANg welsyl 3romaae, <1 uarl
‘ Chao? CMBLhENe MAENYL Chloriae) 1 ug/l
. MELAY ZSME LhRlori1Ge <1 WS/ i
1 te1.é.¢-Teirasnloroetnane ¢4 ug’1
TELIRELNLOTSELAENE (FCE!D T Wil
‘ TYANS -, J-waicnlirgetnens N | ug. 1
P L, i raChalrognane <1 g/l
oL E-Tricalaroginanaeg (A ug. 1
' Tricreeroetaene (TCE) <1 wEasl
: Trigiicoraflaorometnane {1 ug/1l
FINYL LALIr.le 1 warsl
Fiuoraicss oy J. FICRE on Q9r07/39 EFA # 340.2
SLUGT LG8 {01 mgsi
WILraid as N oy &. SUTHERLAND on G9,05/3% ERPA¥ 353.2

1
I




1850 Gravers Road
Norristown, PA 19401

\ BCI\/I BCM Laboratory Division

- (215) 275-0281
calife aEsCRT FAGE 2
fs3 13 4 finé&l regort.

T8 E3ULTE rd.g LDEAN INRECKBU ARG AULNGE(ZS83 TLr relilie

L

CLIENT
CJHRISTIANA METALS CoFP Date : Qu,/22/89
AR ) () | 3CM % . 30-6471-01
SCH rdaLo PO .
DRV Yl R Draserd 24800
£ Numzer . 127566 Cate Sampleg 08/29/89
PRIV} P STl D = Cate Recei-gd : 28/29/89
Clignt ID . JNFILTERED sampler : BM
3L LBSTripladn resulits Unitg  Test Method
LSBT 83 L - mys
piH - Fizla oy v FL3K on Q& 20/8% EFA # 150 .1
WH-F . &40 S %l 5ta3.Jn
SP2C1VIC Linduwctance - Fi2la oy M. FIzH on 08./30/89 EFA #1201

3H 5
spECIFIC CONQUCTANCE(UmNOS/Cm 225 Deg ©) 95 umNo3s




= BCM Laboratory Division v%

1850 Gravers Road
Norristown, PA 19401

— - (215) 275-0281

CInAL AESURT FAGE : 3

Thi% 13 2 TINAL rELorL.

Tha 7234172 3va $ean chacked and AuthorizZzald for rejieass

CLIENT

ChRISTIANA HETALS CGRP Data ©09/22/89
ATTH: _ BCM # - 00-6471-01
BCHA MALL P.o#
CO=5LT1=-01 Jroers - 29800

BLM NWMDET . 927587 Tate camplea :  08/29/89

Lucdiion LMW -4 fate Raceivea : 08/29/B89

Liidnt io WNFILTERSD zampler : SM

¢Sl LASLTIRTION rE3ULT3 Jriits Tast Methoa

= A e .- - e e dm e o A e e Gk e s A

raescie naiccarcons oy (IR o- 0v/05 80 EFA # 8010

1,; wilhlorosoenzene < ugsl
1. 3-0.CRlcroLenzene <A ug. 1l
:,-r-;,a-r.iuroaen..-r... {9 wgsd
Bromororm L ugs1l
CArcon Telracnioraiage L ug/l
{nilorotenzene {1 ug/sl
DTS lSTome tna e {14 R L Vo
gromouaichiloromatnane <t ug/l
LiGaGsUeinane <1 ng-'l
Chioroferm {1 ug. 1
i, i-Lalndloroetnang ty 2 WG/l
1,é-ficnlgroetnane 3 Lg/si
JLd-LiLiiorosinens 5.% ugsl
1o awsiidaoropropane Ot ugsl
2iBv 1,3 UlChlOTORICRENE T WL WO
Trans-1,3-0i1cnlarspropana i1 ug/l
LrONOMELNANE (Metnyl Bromice) o1 ugs.
Cnloriméinang (Methyl Cnlerioe) 1 ug./1
AHELAy L8NE Lnloriae . ug sl
$,1,2.2-Talracn.oroethane SEz PLE
rELracnisriatnens (FCE! 4.9 ug.s 1
Trans-:,w~J1chicroethens 316 Jdg/sl
t,aLimTraignlorsatnane 18. 4 ug/l
L. e Trienigrogtnans <1 ugs1
Tricnioroeineng (TCE) 1110 W/l
Tricrn.orofliucrometnane <1 ug-s1
vinyl chlorige 52.2 ua/l

Flusriae oy DGR on 99/07/89 EFA # 340.2
“luwiriae 4 mg/s1

nitrate a2 & oy | T o 09/05/83% EFPa% 353.2




Norristown, PA 19401

— (215) 275-0281
Flaiemu mmruf WASE ; )
TH.3 13 FinalL reporet.
THE T ESu.l3 “SVE LeEN CNSoHEd &nl autlrorizad for reiease.

f BCI\/IJ BCM Laboratory Division i
- 1850 Gravers Road

A

CLIENT

CARISTIANA METALS CORP gare o 09,22/89

PASEN ) () BCM % . 00-6471-01

8CM MALL PO %

UL T Graers @ 29800
oM oNumper . 3278567 Date sampleg - 0Br/29/8¢9
” Ny D NW-g Late Received . Q08B/23%/8%9

D NFILTERED Sampler : BM
£50 Jz8Criutloan fesuits units Tazt Method
0B BEow G- Mg/
sro- sl oy [ o ceo2soRe EPA # {150 .1
S | & 28 sta.un
Spec.fi1C Conaouctance - F:2ld &7 A 3MUCKLER on 0B8/2¢/89% EFA #1201
=E22if . SonauctanssiumnassLm 45 Deg o) 3C0 Lmhos




TE BCM Laboratory Division %, |

1850 Gravers Road
Norristown, PA 19401

- {215) 275-0281 P4
TR LLAL FERDET FAGE : 5
1€ 15 2 TINAL TEeRSTY.
T3 "8l L.Ti 4v3 SBen CReEsKEs ANG AutNorized for re.dass

CLIENT
SHRISTIANA METALS JUORE Jele V9/EZE/89
A7TH . _ BCH % (0-6471-01
Bo MACL 2.6 &
LO-34T1-01 urgars - 29800
gad LUTDET JETE68 Gate samplieg : (OB/29/8%
Lasat. L Mw-5 Cate Regeiveg - 08/29/89
vlient 20 . UHFILTERED : samgler : BM

P3R5 nALLIETRONS DY L EVILDT N L3/0Ls2% EFA % 8010
tie-.iCiaCTOLENTENe < 4G/1
‘ 1 <-{enlirocsnzens < 4 ug/1
) L eeLizRLOTORENIENE T ugs1
gromofarm Lo g1
l CArpon Telracnioride 101 ugsl
Crigrinenzene o1 uc/1
o CiurgmotnloromeLiane <4 ugsi
' Iremocditnioremetnane 0 ug.l
LRLDTLELNANE 3.3 wasl
S glorform <4 ugrsl
(. i-L.CnLOrceLnane 16 .8 UG
I 1.0 -L.thicrectiana < Lol
) 1. -LigcniorosInene {0 T P
S Ll LR T oRrOpane S | LEsl
' Lad=1 . -Lilna0Topropens ¢t VRS
Trang-1,&-Dioniqropropane L4 ug. 1
grofmumeinaneg fABtnyl Sromice) O LS
Crigroseinana (Methyl <nliriae) <~ 1 ug/1
MBIAY 180T LaioTacE ¢ ATV
' i 1,1,&, é&-Teirazriioroetnane <1 ugsl
Ter-acniotozlaens (RLE < Wi/l
' Trang-',i-01ctlorcatnans " 18.5 ug-l
o 1,1, 4. FignLGrceLnans <1 ugsl
o 1., emTraonLoreeLnane <t ug/1
‘ TrlonaoroeLnene (TCE. <1 LG/l
. Traiciiororiuadrometnans <1 ugsl
‘1 dirgl Calorace 4.2 ugsl
Fruvrive o7 (ISR o» o9/07/89 EPA # 340.2
' Flubriae 9 56 ’ mgsl
cterate 23 6oy [} R on ov/2i/89 EFA% 353.2
!




™ aboratory Division P
TECM | ooy owse

1850 Gravers Road
Norristown, PA 18401

— (215) 275-0281
T FINAL AERGHT FAGE - %
THh.5 18§ &

[a]
f:rai repert.
3 NAVE LEEN CHECKEC &NG AUTALIriZ:E3 For relEise.

. P CLIENT

CHAISTIANA METALS LOR® Cate  : 09/,22/89
e ) | 3CM % CO-6471-01
BCM MALL P
SO=AT1-01 Orosrd : 29800
8CY wumoer . 927566 Date Samplea 08/29/89
Location . iw=5 Cate Received . 08/29/89
ciisnt IO . UNFILTERED Sampler . BM
‘.\/ﬁ seseriuticn FESUlTs Units Test Method
Wi LV als &8 W 3 O0ve mg-l
or - Fr2ld ov ] R o c829/2¢ EPA # 1501
GH-F 1213 6.62 $ta.un
specatac Conguciance - ield oy [ [ o o520/ ECA #1201

6ECIFIC LONOLCTANCE(UMNOS/CM 8235 Deq 4600 umhos




£
I . BCM Laboratory Division %
1850 Gravers Road
Norristowni, PA 19401
— (215) 275-0281
Final RerQORT DAGE . 7
L8 33 A D iN8a i‘l.’.pc..".‘_
TEE ra23.li? 4aVe O2ern CeChEd ANG ALINGrizZed foF reieass.

CLIENT
LRRIBTIAHA WETALS CURP Late T 09/22/89
ATTN: _ BM % 00-6471-01
BIM HALL P.O.# .
JC=EhT =00 Crgers . 29800
BCM Numper - 9&T589 Cate Sampiec  08/26/89
Lwddl o . W -0 Date Receiveqg 08/29/89
Ciient L  UNFILTERED sampler . BM
8L LE@SCriplawn RE3ULTE Units Te3zt Method

rozavet nalscaroons oy | R <o c9-08. 8 EFA # 3010
1,2-01CALOTIGENZENE ¢ 1 ug/i
1,52-01ChlaTopEnIene o ug-l
i,a-Locnlorosenzene <01 dgsl
Bromororm < 1 ug/sl
cargon Tetrsonlorice <t ugsl
Chlsroopsrzene < ug/1
Ligromsenicrometnana £ uas i
groemonilalorometaans ¢4 ugs1l
LaLerostrianre < wia/si
chlororarm I ugri
1,1~ZiCnioresinane G 9 g/l
t,e-lcnisroetnans ¢ 4 Lgrl
1, 1-Licaluroetnens 6.5 Wi/l
t.2-2udnleroarepana < ug/1
Cid-i . E-0iZrioToprooene ¢ WL
Trans~1,i-sichazropropane < 9 ug-sl
BromMomELnane (Meinyl Bromica) < AL P
CRicrumelnang (Matnyl Inlor.ae) <1 ugsl
ABTHYLENE Thiur1ae <1 Wasl
1,1,e,¢-Tetracnioroglnane A ug/1
TRLrECLHLIGrSETnEnRe (FLES 1 Wg sl
Trans-1,:-0d:chlaro2inene 82.4 ugsl
i, 1-Tracnioruetnang 70.1 ugsl
1.1 . &-Tricnloroeinane <o ugsl
Tr.cnioroetaene (TCE) 326 UG/l
Tr.icri.orgridorometnane ¢ 1 UGl
vitiyl Cnlioriae 8.7 UGS 1
Flucr.ae oy J. FICRE on 09/07/89 EPA # 340.2
Fluorice B.c2 m3/s1

miiraze a3 4oov [l - o5/05/8% EFA% 353.2




1850 Gravers Road
Narristown, PA 19401

~( BO\/I BCM Laboratory Division 7%

- (215) 275-0281
SlivAn nzroRT PASE : 8
Trid & & fina. repirt.

Ta8 rasulstdt Have DEen Shecres and autndriZed for release.

CLIENT
CPRISTIAKA METALS F Cste : 09/22/89
- SCM % :  00-6471-01
BCM MALL P.O.# -
JU=oaT1-01 Qraer# @ 29800
Blv NLmMDETr . w2T7569 } Qate Sampnleg : 08/29/89
wvlatiuh © w6 Date Peceived : 08/29/89
Client & . JUNFILTERED gampler : BM
31 Lesgribtiin FESU1tS ' Units Test Method
ERRL - 4-IE-1- I - T/l
pr - faeio oy (DG - o8 2920 ERA # 1501
ph=F L21d 5.58 stad.un
SPATIFID CoNluclance - Fiela oy A SEMUCKLER on 08/2%/89 EPA #120.1

Ci
SEEeCTIC concudtance wmnos om F25 Lieg ) 710 umhos




- :%O\/' BCM Laboratory Division

1850 Gravers Road
Norristown, PA 19401
- (215) 275-0281
FILAL FERCRT FAGE @
1B A oa fi1niaL TEROrL.
THE re=2.1%% raya yaen CNeCHE&d ang auithorized for relesass.

CLIENT
CrrISTIANA w2745 ([ Date - 09/22/89
4) BCM # 00-6471-01
ECM MALL B OC#
O-64T7T1-21 Ordars 29800
Bl NumGEr - 278570 Late Sampisd : 08/29/89
Locataon : Mw 7 Date Receiveg : 08/29/89
Client L : JisFILTERED sSampler : BM
L LE3CMiplion Rezults Urnita T=250 Methoo
FurgniD.g kolGCdarsons by I B - csove 8¢ EcA # 3040
L ErLLLniuTODENZENS {0 ugs1
f.o-bainlarstentane 4 T P
vea-lolaloroognzene {1 LG/l
groemetorm <4 ugsl
Carpohn Tetracnlioride ¢! ug/1
Critsrlasnzaneg < f ugrsl
wibTimoioniorametnana <1 Wl
gromosaicraoromethans <1 ug/sl
Laloeriginane 1 ug/sa
Crriorzform < wg.1
Sy t-laCoLorotiAdne 1 3 LG 3
t.e-L chiadrodtnana 4 ug-sl
t,‘-uzcr;oroetheﬁe <1 gl i
Lel.dnacrcpreopane 1 ugsl
;5-1.i wiCRLOTSprepene Lot wgrsl
Tran.-:,3=01C0127V0propens v 1 ug-/1
SULnuMEiNANE wa@inyl B8rom:de) {1 AL
Crlorometnane uvethyl Chicrias) {1 ug/l
ATy leneg Lhollr o6 {1 ugsl
1.i,2,.c-Tatracnlorosinane < 1 ug/1
TElrzn.iriatnere (FLE: L Was L
Trans-1,2-Dichicroatnens 49 .3 ugsl
1,4, -irichlorgetsane 2.5 We sl
1, <-irlaidrosthane <1 ugsl
Tricnisroetrene (TCE) 78.9 U/l
Traighnlorgfluorometnane <4 ug-1
vinsl oriulraice < ugrsl
Fivorice ov 4 FJJJ sn 0%/07/89 EPA # 340.2
rlaufiGe v 6é ma/l
nitrate a: t oy J [ oo 595 e% ErA# 353.2




T BCl\/I ?eglgﬂvbgli?ratory Division

Norristown, PA 19401

~ {215) 275-0281
— ¥ litho mErad]
ThHis L3 & finel recort.
PA% TEIULLE nEve D€8R CNSCKEE and BuTASr,Z#d 7or j2leasae

CLIENT

SARISTIANA METALS QORP

v
SCM MALL

U= se e

BLOF WUmDeEr w2 7570
Location -
Ci.ent IO JHF ILTERED

FAGE 10

oate © 09/s22/89
3CM # Q0-86471-01
FO®

Croers 29800

S &3
Fiz.d v AL SNUIZKLER ©On JB/239/83

&0

P R R I

SPeCiiie JGnGeWltancs -

[
- -
P

r
" o
- iy
ror
| el 14
[ %
o
r
3
[
[7+]
[4%]
Q
o
o

[

¥

<
LiECi71C CONGUSTANCE (Umno3/ 3Mm &85 Leg <

"\/:.t JeSCrigiion Fesulis
s g

Date Samgplea 08/29/8%9
Date Received 08/29/89
sampler ;. BM
Jni e Test Methog
it T
EFA # 1501
3rd.un
EPA #1201
umnos




-

" 4 4
, BCM Laboratory Division
T m 1850 Gravers Road
Norristown, PA 19401
— : (215) 275-0281

— FANAL AREFIA PAGE

TolZ 1% @ fivaL renort.

Tid re3Lils HEVE L2BN CIECHED and AuthoriZEBY for relsase.

TN CLIENT

l LR IBTIANA METaL3 CORP Ccace
ATTN: BCM #
l BLM MALL POt
-l' GO-6471-01 Order#

|

| EoM wumoer 927571 Date Samplec

Lecat.ooan \ Mw-1 bate Recei1ved
Client IC : FILTERED sampler

11

J9/22/789
C0-6471-01

29800

J8/29/89

08/29/8%
BM

-

. 3¢ DésCriplaon results UNiLs

CCRVOMAIUm a3 LT By P OGOLDSTIIN on 09/°5. 8%

P VA B 4 < 001 nesl
CCOERr O¥v ¥ GOLISTEIN on Cu/s/13/s8%

CiRpe” 2.03= mg./ 1
Meilal Iig23tioh (Ho Charge) by LOARI JONES on (5,08/8¢

Meral Digestion 9/8,89 M/D/sY

Niceael Dy P. GOGLOSTEIN oh G2/15/3%
maChel © G, 04 mgri

TESt Methca

EPA & 6010

EPA # 3010

EPA # 6040




i BCM %gl;ﬂv!fng?rofory Division

Norristown, PA 19401

— {215) 275-0281
FibAL REFURT P AGE 12
Ti1E 33 @ tinal Teport.
THRE YE3LAIE NAVE SBEN COBCKEY ANS AWIROriZed fur reiease.
IS CLIENT
I CHRIBTIANA wETALL CIHR Jate 09/22/89
IREEN ) () | BCM # Q0-6471-01
- BCM MALL PO #
'I JO-GHTI- 38 araers 29800
24 numger o 227572 Date samplea 08/29/89
I Lelat.on . MWl Cate Recaiveg 08/29/89
vlient i FILTERED Sampler BM
I\,én LeE3CrapLion rResulis vnits Test Method
G T LS A5 L B P CLDe TSI o 09/18/39 E~A # (3010
S G IR 0.0 mg/l
coeser oy P (DG - ¢35 89 EPA # 8010
MEST34L JLGEETIGA (NO Crarge) oy oLCRI JONES on Q9. (02/89 EPA # 3010
M&Lal Digsstion : 9/8/EG M/DrY
nicces o7 F O (DG - oo/ 1s/80 EPA # 6010
Salngd 0.269 m3/l

I
I
I
1




Norrigtown, PA 19401
N S— {215) 275-0281

qCIVI BCM Laboratory Division
1850 Gravers Road

FIOAL mZioA FAGE 13
TOLE 1E 0B fuinai TERSST.
TNE resuall rdve DB&N LABIKES 3ANC akihgrizZed reisasse.
S
CLIENT
SHRISETIAMA METALS LLAP oate 09/22/89
SACRN ) ) | BIM # 00-8471-01
oo fALL 20O %
VPO EET IR R R wrers £9800
il umeter . SETETS Date tamplaeo 28/29/89
Locdt. o Mw-~5 Date Received 08/29/89
Clignt .S “l1.7ERED amgler &m
2L ieSCTriplaon Results urits Test Methoq
ol cEsmaum as oo oy — in L9, 15,38% EPA % 6010
SRR VR 5 9% 14 0.2 =asl
Cosger oy P, QULBTEIN on 0%/:3/59 EFA # 6010
TRwET ¢.02e mgsl
Metlai L:igasStion (NG Cnarge) by LORI uONE3S on 09/08/86% ERPA % 3010
MBlaL Jigest.an /87353 M/psy
nizael oy P (DG > 52589 EPA ¥ 6010
alhel : 0. 090 mgs1




7 Bcl\/l E(sgléﬂvl.mcna?rdrory Division

Norrigtown, PA 19401

- (215) 275-0281
FICAL BEFCRT PAGE : 14
Jid iE oA rirtas ".':pc,r:‘

- THEe r2fuiliz: rnaAVe DdasEn Chachked anc authzriged for relesse.

e

CLIENT
LHAIETIAMA METALS LOARE Cate . D%/22/89
st (. BCM % 00-6471-01
B MALL POs
CI=0aTt~ud orders - 25800
bWl Number - GETETH oate tamplec = 08/29/89
Lecation L AN=6 pate Receivec : 08,/29/89
‘ Cl.ent 1L : fILTERED samplar : M
A4St DLESCriblion Kesults Unii3 ~est Methoo
enecmaum 63 o ov ¢ IR o ovo0ses EZA % 6010
LETuium 5.01¢ mgsL
Conper oy F. —on GP/43/39 ZPA % 6010
LoLper NEE-E #3013
Mz2tal D.¢sSticn (NG Charge) By LCRI JONES on 00, 08/86 EFA # 3010
Heteas D.gest.icn 9/8/39 MsDsY

nickel oy F. (IR -n 0o/1580 EFA # 6010

Witk el < 9. 04 ma/3




“{ A BCM Laboratory Division
1850 Gravers Road
‘ Norristown, PA 19401
— (215) 275-0281
FINAL ARERIRT PAGE 15
AL% 4 3F & T1%al TeRLrD.
Tha reialt® ave deeh oneckzd ang authorized “or re.eass.
-
CLIENT
LHAIBT.ANA 4ETALS CORP rate 09/22/89
ATTH: BCM # 00-6471-01
BCM MALL P.O.#
GU=aT 101 oroers 20800
BCM numoer L aT57E Date Samplsag 0B/29/89
LoZat. on . Mw -7 Late Receiveg 08/29/89
ciient 15 - FILTERED sampler G
Th_ eIt Cescriplion Re5ULLS Lnits Test Method
corconan &8 T ov NG - o/ s 8¢ EPR & 8010
AT LU S ERQ mg. 1
Copper Oy R GC.DSTZIM On 33/13/8% EFA # 3010
SUpRer < 3.02 mg/1
Metlai J1gest.on (o Charge) by LCRI JONES on 06./0B/S9 ERA # 3010
Meta. Cigestion 9/8/59 M/O/Y
Nickel oy ¢ (DGR <~ o9 15:80 EFA # 8010
WNICnrsi 0.251 mgsa




BCM Laboratory Division

1850 Gravers Road
Norristown, PA 19401

. (215) 275-0281

STRINAL AEFORT PRAGE 16
TS iz @ tainal TERporrt. ‘

TIE ratwlls nave oeen CheCchEG and authorized for rela2ase.
—
. WEENNNE CLIENT
LHRISTIANA WETALS LLRP Date 09/22/8%
F ATTH . BIM % 00-6471-01
Bl MALL P O.%

l" CO-9871-G5 sroers 29800
B numoer 27376 Late samplzaq 08/29/89
Laecataon .o MW=-13 vAate Received 08/29/89
Lilent - sampier &M
Nt Leddriplaen A83ulls urits Teast Mathod
curgezcla nasccaroons oy IR or ov/oc s0 EFA # 3010

ceeml ZaLadToDERIENE L g/l

l CLd-oNnistadzniens T Wg/l

LT STRAGTODENIENS i warl
aromoform AR ug/l

I carbcn Tetracnlorige L1 ug/l

Crlcrudenzena <t ugsl
Cioviacopnloromethane KO ug /sl
l’ 3romodicunicromathane < g/l
LHLOrESTnaAne | Rin ey
Chicroform {1 ugs1
i, i-Ldnploeroginane 3.6 Wi

' toé-duThliirsetnang 44 gl

toleLadAalorisinene 154 gl
R P BAL ST F LWL ¥ ¥ < ugsl

' PR TR FE o ] e T T8 4T E41. o Ll

Trans-i,I-Dicnlorsprepene 1 ugsl
BromingLnane . AEthyl Bromide) €1 wWasl
Znieriveinane (vetayl Caloriga) Lot ug/l

l Metiyisne Laldrive ¢ (KLr

1,1,2,e-Téiracnloroethane SEE PCE

- CELTALILIICELRENRE (FCED 3.3 ugsl

' “rans-i,i-Dichloroetnene Tt0 ucsl

L, L e Tricnioreetaane 3470 Nl E

‘ 1, .0-Trisrnosroginane i ug- 1

l Trieniircetnene (TCE) 10603 ug sl

Tric,.orofiucromatrnans <A ug/s1

. Viftja JrnlOrigce i1 FLr T
ph - FiEid oY AL BNMUCKLER On (8. 28/E89 EFA % 130.1

I EH-F L 20 7 34 sta.un
P SPRC.TIE UCNGWClANCE - FiEld oy A -czn 08,2939 EPA #1201




o BCM Laboratory Division
1 BOM | oMo

. Norristown, PA 19401
~ — (215) 275-0281

e PR VPSRN s Y| RFAGE . 17
T3 3 3 canal renort
e CEIGLUE NEVEe DEBN IA30AEE ANd SuunalLIed for raieass
[
CLIENT
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fiarcemocriorometnans <4 W/
aroncdianisromethane {1 Wgsl
Cnlefoelians <04 UGy 1
_ALOTEGEm i ugsl
1, I~c:onlsreelnane 20.6 ug -l
: (i Emusidorserrane < 1 WG/l
f t.i-L.cuacri8tRSNE 33.3 ags 1
CLieuLCriCroDrosane £ Lyl l
. Zid=1,3-oackicropropeng £ 1 UGl
Traas-t.Ii-01Iniorepropene <1 wg sl
7‘ Eromomataing (Methyl Bromide:? <1 u4Js 1
_nlorometaane {(Metnyl Jnloride) 11 WG/l
) Main.isne chiorige 2.4 ugsl
t.aaeLc-Tslracnlorostnane IEE PCE
1 “gLraInicroathene (PIE) 14.9 ugrl
' Trans-t,l-Uisnloroecrene 482 Wwgsl
1,V snleroetnans 6e1 ugs1l
1,1.e-Tricnlsroethane < 1 ugsl
: Tricrn.ergainene {TIE) 4130 ugrsl
Tr.crisriflusromethane <A ug/l
Vinyl Lhlarige 4.4 ug/sl
FawlroGe Ty 4. FICKE ONn C9./ 07,83 EPA # 330.2
‘ Fiusy .ol 2.57 m. 1
arrste 23wy R oo o050 EPA# I53.2




1850 Gravers Road
Norristown, PA 19401

qO\A BCM Laboratory Division

(215) 275-0281

FinAL RESIRT PAGE 6
Tt:18 4% 4 7iral report.
Tre risulls rave peen Checked ang autnorized for release.
CLIENT
“HRISTIANA METAL3 CORP Date 09/21/8%9
ATTN: BCM # Q0-6471-01
S MALL P.O.#
A0-447T1-01 Qraer# 29827
Bodi wmcer o 927TTie pate Sampisd 08/30/89
Location . MW~ Date Received 08/30/89
Lh L e . “F s& JEREL —am AH
830 Lescraplion ResSulis units Test Method
1iTralée as ! 0.41¢6 masl
wH = Fieud riSH on v8/730,49 ZFA % 150 .14
irh-Fi13ad G.98 sta.un

SpeECitig Concudtance - Field oy M. FISH ¢n 08/30/89
speCafic Conductancesumnos/cm @25 Deg €3

EPA #120.1




BC'\/H BCM Laboratory Division
‘ 1850 Gravers Road

Norristown, PA 18401

(215) 275-0281
FinAL AERCRT BAGE 7
ThiE 1% a final report.
Tae TESULLS raveé CEeBn CNECKEO and Aulnorizsa for release.
CLIENT '
SHRISTIANA METALS CORF Date 09/24/89
ATTN: JA BCM # 00-6871-01
ECH MALL P.O. %
o T1-01 oraers 29827
BOM numoer . 127717 Date sampled 08/30/89
Locazien . Mw-3 Date Received 08/30/89
Tl i TTENED TEMUIET [21; m—
£30 GesCrigt.in ResUitls Units Test Method
crremum as < oy v, [N -~ co/15. 00 EPA # %010
Cnrom.Lum 3.G128 rasl
CoppRr oy R, SOLDSTEIN 50 33/1%/8¢ ERPA # 6010
sopper < 0.9382 my/l
Metal $1g885tion (N0 ChArgs) Ly LORI JONES on 09, 14/89 EPA # 3010
Metal Cigastion 9/16/39 M/D/Y
RithRel oY B .7_ cnow»ng B9 EPA % 6010
NiCKaE. < 0.04 mg/l




1850 Gravars Road
Norristown, PA 19401

. BOVI BCM Laboratory Division

{215) 275-0281
FiAL RESCRT ~AGE s
Th.3 13 4 {.7@: repert.
had A TELULIS NAVEe DpBEen Checked and autnor:zed for reiease.

CLIENT
CHRISTIANA METALS CORP Date © 09/24/89
aaeEl ) ) | 3CM % . 00-6871-01
3CM MALL P O.@
CO-GHTI-C orgers @ 29827
BCM numoer o 927718 Date samplea : 08/30/89
Locatian : Mw-8A Date Keceived :  08/30/8B9
TTETT Lo FLiLTERED Tampier - RA
TEBI LEESrListicon Results Urits Test Method
carsmum as Cr oy [ :» co/ x99 EPA # G010
Cnron.um ¢ 0 01 mg/s1
upper oy P OOLOSTEIN on 99/49/89 EPA # 6010
Ccopper £ 0.02 mg/l
metal Di1gestacn (No Cnarge) by LORI JOUNES on 09/14/89 EPA # 3010
M&1al Di1gestion 9/14/89 M/D/Y

nicwel oy P (NG v 0515000 EPA # 6010
Nichel { 0.04 mgsl




- BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
_ (215) 275-0281
FiliiAen wERURT FRGE 9
T3 13 & f.nal reporet.
= @ VYEEMLILE A3Ve Leen SreCKed and ceuIndrilEd rfor relaase.
CLIENT
CHARISTIAN TaLs CCRP pate 09/21/89
ATTN: ICH # J0-6471-01
2CM MALL P.O.®
CU=0&T1-01 Qraers 29827
oM Nuwioer 927719 Date camuleo 08/30/89
Lecation HwW-9 Date Rece:ved 08/3G/B8
e Sl Py ——dEmpTe o
TLHL SERCY_LTLON Sesylts Jnits Tast Method
crcmium s o oy [ - oo/ 5000 ZPA # G010
AT amLun: 1 0.01% mg. 1
creper av B SCIN - cv/tciee ERA # 6010
Coppar ' £ 0.02 mgs 1
Metal Digestich (NO Charge) 2y LORI LONES on 09/14/89% EPA # 3010
Metal 2Jigesticon 9/14/89 M/D/Y
wicnes <R o o: e E2A # 6010
< 0.04 mg/1

NiChée.




BCIVH BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401

_ (215) 275-0281
A 1AL REFORT 2AGE - 10
™.z .35 2 f.inal report.
M~ The TRIULITS nAVE CBEN CrecKed and BJtncrizsq for release.
CLIENT .
LARISTIANA METALS CORP Date : 09/21/89
AT (DO ECM # & 00-6471-01
oM rhALn. 2 D* :
SU-E%TI-01 Qraer#® @ 29827
BlW Numgar H2TT20 Date Sampled : 08/30/89
LOCALawt toAw -2 Cate Received : 08/30/89
TEnt .o Sampler T AR
TEESL SEEBEICLLLLIN sesults units Test Method
- rg"e.a--: masccarsens ¢y . [ on 09/12s80 EPA # @010
tod-LCnidrepenzene < 10 ugsl
‘ e s LilhioropenIene { 10 ugsl
t.e-0.CNnlorcoenzens < 10 ugs1
‘ sromotorm 1 10 ugsi
Zarpon Tetrachlorige < 10 ug/1
wilorcoenzene < 10 ugs1
‘ nprosocniorometrnans < 10 ug/1
sromocionlsrometnansg < 10 ugsl
Chicroeinansa { 10 ug/l
" L iaGroTorm L0 Lgsl
t.1-Tnsnlisroetnane 157 ugs1
L 2=D1Snl0orLeLhana 1050 ugrsl
i Py r-anchlirogrngre 611 ugsl
f/l L-iiZnioareprepans <10 ug/sl
G35, d-21cnleropropens <10 ug/l
. Trans-t.3-Licnloropropene < 10 ugrsl
] gromometnane .Methyl Bromige) < 10 ug/sl
" Cnlorometlrans imetnyl Cnlorige) < 10 ug/sl
Methv.eng {alar.ae 10.9 ugrs1l
1, ,&,&-TELTACNLOTGELNANE 3EE PCE
Tziraze.orcetinane (PCE) 85.6 ugsl
: rar._,-*... Dicrlorcetnene 685 ug/l
ct=Tragnilorosinane 17300 ugsil
‘ 1.1, 2=Tracnlercsetnane < 10 ugsl
Tr 1Cr.oTogtnene (TCE) 36400 ug/l
LTacnloreflusreneinane < 10 ug/1
" Viayl Inisrige <10 ug/1




- BO\/I BCM Laboratory Division

1850 Gravers Road
Norristown, PA 19401
o (215) 275-0281
TInan RERORT PAGE 11
Th.3 13 & fina. regsr
TME TEZULIS NAVE Teen ChECKed and auindriTaa for ralessse.
CLIENT
CHRISTIANA METALS CORP Date 09/21/89
ATTN: 8CM # 00-6471-01
BCM MALL P.O.#&
0~64T1~-01 Orders : 29827
BCM Numper 927721 Data Sampled 08/30/89
Location P Mw-3 Date Recejved 08/30/8%
i —Samprer ANt
€37 Descriotiun RESULTS vnits Tesatl Method
Furgeaple nalczarpons oy . - on 09/12.8% EPA & 9010
1.2-Dichiorstanzene < 10 ugrs1i
v, 2~bicnioroyenzens { 10 ugsl
1.4-Dicnidrocenzens < 10 ugs1
Bromoform < 10 ug/1
carpon Tetracnloriae { 410 ugs1
Crhlorobenzens ¢ 10 ug/l
Dibromocricrometnane < 10 ug/t
grofmgqaichioromethane £ 10 ugsl
Chlorsetnane < 10 ug/l
nlsroform { 10 ugs1
1,1=Dichloroetnane 14.0 ugsl
-1.2~0i1cnlorgetnane T 10 ug/1
1,1-Dicniorgeinsne 103 ugsl
1,2-01¢CnloTopropans < 10 ugsl
Ci5~1,3-Dicnlorepropens < 10 ug/s1l
Trans-1,3-Cicnlorcpropens < 10 ug/1
Bromocmetnane (Methyl Bromige) < 10 ug/l
Lrioromethanes (Methyl Chnlorige) < 10 ug/1
Methyiene Chloride < 10 ugsl
1,1,&,8-Tetracnlorsethane SEE FCE
Tetlrachigrosineng (RFCE)Y 124 ug/1
Trans-1,2-Dicaloroetnene 238 ug”s1
{,1.1-Tricniorosinane 3130 ugs1
1,4,e~-Trichlorgetnane < 10 ug/l
Tricrioroetnene (TCE) 199000 ug/1
Tricnlaroflusromethane 10 ug/i
vinyl Chicraige 10 ug/l




53
W
w

1850 Gravers Road
Norristown, PA 19401
{215) 275-0281

—] ;BC'\A BCM Laboratory Division

R
final report.
T nave peen Ccnecked ang autnorized for release.

CLIENT
CHRISTIANA METALS CORP Date i 09/21/8%
BCM MALL P.C.¥%
w0-647T1-01 Orders : 29827
BLA numoear . 3a7TeR Date Sampleg : 08/30/89
Logatiun © AwWe-10 Date Received - 08/30/8%
TENCTTITT SampIEY = AH
TEESL LBICripLICh Resulits units Test Metnod
PUurgeasle natrocarsons oy - ch 09/08/39 EPA # 9010

1,2-Dicnigropenzene ug/1
ugsi
ug/1
ug/l
ug/1
ugl’l
ugsl
ugsl

1
i.3-Dicniorooenzene 1
1. 4-Dichloropenzene 1
BEromoform 1
carpon Tetracniocriae 1
Lnioerovenzene 1
Cipremochnlorometnane 1
gromedighilorametnane 1
Chlorcethane 1 ugrs1l
Criprororm 1 ugsl
1,1-Dicnloroetnane 1.4 ugs1
1
1
1
1
1
1
1
1
1
1
4

R N N o o N -

I, 2-bicnioroathans ugrsl

<
t,1-0iChloroethene < ugsl
t,2-Dicnioropropane < ug/l
Cis-1,3-Dignhlorspropense < ugs1
Trans-1,3-Cicnloropropene < ug/1
dromometinane (Metnyl Bromide) £ ugs1
Chlorometnans (Methyl Chloride) < ugrs1
Mathyiene Chlorige < ug/sl
1.1,&,2=-Tetracnloroetnane < ug/l
Telracrilorcetlhene (PCE) < ug/l
Trans-1.2-Dicnlorcechere . ug/sl
1.1,v=-Tricnloroethane 84 .2 ugs1l
1,1, 2-Trachlioroethane {1 ug/1
Tricnlcroetnene (TCE) 92.8 ug/s1
Trichlorofluorometchane <At ug/1

vinyl Chlorioe < ug/s1




Norristown, PA 19401

-

RCI\/I BCM Laboratory Division
1850 Gravers Road

(215) 275-0281
FINAL REPCRT FAGE 13
THi3 18 3 fihal report.
The T2BUll3 nave Dean CHecked and autnerizead for releass.
CLIENT
CHRISTIANA METALS CORP Dats 09/21/89
ATTN: BCM # 00~64T71~01
BCM MALL P.O.%
JO-6471-C1 oroer# 29827
824 Numoer - 927723 Date sSampled 08/30/89
Locdtion ;o Mw-11 Date Received 08/30/89
ST SEMTIET R
£31 Cescraipticn Results Units Test Method
purgestie nalocaroons by R on 09/11/89 EPA # 8010
1.2-01cnlorobenzene { 10 ugsl
i,3-Dicnloropenzene 110 ug/i
1.+-Dichlorobenzens {10 ug/l
sromoform < 10 ug/1l
caroon Tetracnlorias < 10 ug/sl
crlaropenzene ' { 10 ug/sl
Cioromocnlioromathane A ]) ugsl
Sromagicrloromatnane < 10 ugs1
Jrlorsetrane { 10 ugs1l
saLoroform {10 ugsl
1.,1-0ichloroetnane 900 ug/s1
1,8-bicnlorcetnane 103 ugsl
toi=bacnloroetneans 560 ugs1
L, E-Darnlorcpropane < 10 ug/t
C:i3-1,3-Dicnloropropens < 10 ugrsl
Trans-1,3-Licnloropropens < 10 ug/1
promomethane (Methyl Bromigs) < 10 ug/l
cnlorometnane (Methyl Chlorice) { 10 ugrsl
Methylare Chlorice 5.0 ugsl
i,1.2.2-Tetracnloroethanes SEE PCE
Teiracnlorosinene (PCE) 32.1 . ug/sl
Trans-1,2-0aichloroethene 1970 ug/1
1., -Trichioroeinane 20700 ugsl
1,1, é~-Tricnloroetnane < 10 ugsl
Tricriioroetnene (TCE) 17400 ug/l
Traichlorofluoromaethane < 10 ug/sl
vinyl <nloriae < 10 ug/1




BCM Laboratory Division

1850 Gravers Road
e Norristown, PA 18401
- (215) 275-0281
il REROAT PAGE : 14
_ Tiis a8 a final report.
Thi "@5ulld naveé O8@n Checked and aulhorized for releass,
CLIENT
CHRISTIANA METALS CORP Date 09/21/89
BCM # 00-86471-01
aCM MALL P.O.¥
J0-6471-01 Orders - 29827
BLM NumDer ag27724 Date Sampled 08/30/89
LOoCat1on Mw=-12 Date Received : 08/30/89
by 33 3 e SAMPIEr T AH
B3 C3scristicon Results Units Test Method
rursEacle maiocarcons by - on 09/08/89 EPA # 8010
1.2-Dichlorooenzans < 10 ugsl
1,i-Cachlorouencensa < 10 ug/l
1.~-Dachloropenzens { 10 ugs1
sromoform { 10 ug/1
carpbon Tetrachloriae < 10 ug/l
nlorovenzene { 10 wg/sl
fioromochnloromethane { 10 ug/1
Bruimogaichlorometnane < 10 ug’/l
Zriorgehans < 10 ugrsl
LARLOTSFSTm £ 10 ug/1
1,7v-01Ccnigroatnane 1i2.8 ug/l
1, E-Dicnioroetnane £ 190 ugsl
i, 1-Dachlsrgetrene < 10 ug/s/l
L E-LiChloroprovang < 10 ugsl
ci3-1,3-Dicnloropropene { 10 ugs1l
Trans-¢,3-Dacnioropropene < 10 g/l
gromomatkane (Mathyl BromiqQe) < 10 ug/l
calorometnane (Methyl Chloride) < 10 ug/l
Metnvleng Chlorice 14 .8 ugs/1
1,35,&,8-Teiracnloroethane SEE PCE
Teiracn.creeineng (PCE) 14.7 ug/l
Trans-1,e-pigcnloroethens 85.9 ug/l
i,i1=Tricnlorceihans 540 ug/l
1,4, E-Tricnlorcetnane < 10 ug/sl
Trichliorpethene (TCE) 3940 ugs1
TVichRlorsfiuoromethane < 10 ug/l
VinYi Laddrigce { 10 ug/l




v[ BC]\/' ] BCM Laboratory Division
. 1850 Gravers Road
Norristown, PA 19401 .

- (215) 275-0281

F1lhAL AREFCRT PACE : 15
TH13 1T & Tinal reuort.
Tne resulis nave been CrieCKed ang autnorizea for release.

CLIENT
CHRISTIANA METALS CORP Date ¢ QG/24/89
atrn: (DI BCM # :  00-647%-01
8CM MALL pP.O.%
C0-947 1-01 Oraer# : 29827
BCM number : 927725 Date samplea : 08/30/89
Locatian ¢ TRIP BLANK Date Received @ 08/30/8%
et SEMPIET -t
Tezt CEescription ReESU1tS units  Test Method
Purgeanie Halolarsons py - “n 09/08/89 EPA # Q010
1,2-Dichlorcoenzene L ug/sl
t,3-Dichniorcoentene < 4 ug/l
1.5-D1ChlCropenzene < 1 ug/1
Bromoform {4 ug/l
carbon Tetrachlarioe <1 ug/l
shioresenzene <1 ug’/1
pioromocnloromethans <1 ug/l
Bromoecicniorimetlnane <1 ugrl
chiioroethane ¢ ug/1
chloroform < ugsl
i, 1-bacnicroethane <9 ug’/l
c1.2-Dichiorcathana < 1 g/l
1,t-Dichloroetrnere <4 ugs/1
1,e-Dicnlorcprepane L ug/l
Cis-1,.3-Dacnloropropene <1 ug/1
Trans-1,3-Gichloropropens <1 ug/1
Bromometrnane (Metnyl Bromige) {1 ug/l
Znlarcmetnane (Metnyl Chlorige) <t ug/1
Methylena Cnlorige {01 ug/1
i.1,&,é~Telracniorcetnane {1 ug/sl
Tairacnloroetinane (RCE) < 1 ugsl
Trans-i1,2-cicnloroetnens <1 ug /sl
1,1,1-Tricnloroethane <A1 ug/l
1,1,2-TricnloroeInane <1 ug/l
Trichloroeinene (TCE) <1 ug/l
Tricnlorofluoromethane {1 ugsl
Vinyl Chlorice <1 ug/1




1850 Gravers Road
Norristown, PA 19401
— (215) 275-0281

BOM BCM Laboratory Division

FInAL REFOAT ' PAGE . 16
Thi3 18 & Final report.
Treé a85Ulls nave been CheCKed and authorizeg for releass.

CLIENT

CARISTIANA METALS CORP Date : 09/21/89
ATTN: _ ECM # : 00-6471-01
BCM MALL P.O.#%
CO-GRTI=-01 Qraer# : 29827
BCM Kumber : 927726 Date sampleg : 08/30/89
Logation 1 FIELD BLANK Date Reaceived : 08/30/89
TeETT o SHMPTEY T AR
Test Zescripticn , Results umits Test Method
purgeavie nalocaroons oy (RN o ©9/08/89 EPA % 8010
1,2-Dichlarobenzens <1 ug/1
1,3-Cichlorooenzene <1 ugsl
1,4-Dichlorocenzens < 1 ug/l
aromoform <1 ugs1
carpon Tetrachleride <1 ugrs1
Cnloropanzens <1 ug/1
DiDrimochloromarnane <1 ugsl
Bremogicnlcromethane {1 ug/l
N cnlorostnane <1 ug/l
Cniorofcrm < 1 ug/l
1,1=-Dicnioroecnans <1 ugrsl
- 1.e-Cicnlorcethane {1 ug/sl
i.,1-0ichlcrostnene <8 ugrs1l
‘ t,2-Dicnlorcpropans {1 U@/l
) Ci15-1%,3-01chloropropane ¢ ugrsl
Trans-1,3-Dicnlorcpropense LS | uQsl
gromometnane (Methyl Bromide) ¢ 1 ug/1
chloromethane (Metnyl Chioriga) <1 ug/sl
methylane Cnlorioe <1 ug/sl
1,1,&,8-Tetracnioroetnane <1 ugrsl
Teiracnloroethene (PCE) <1 ug/1
Trars-1,2-Dicnloroethene {8 ug/i
1,1,1-Tritnloroethane < 9 ug/1
1,1,2~-Trichlorgethane <1 uasl
Trichicoroethene (TCE) <1 ug/1
Tricrnlorsfluoromethane < ugsl
vinyl Zhlorige < 1 ugs1l




- :gCM BCM Laboratory Division "t

1850 Gravers Road
Norristown, PA 19401
— (215) 275-0281

FINAL RERPORT PAGE : 17
This 13 a final report. .
Tne resulls nave 0een Checked and autrorized for release.

CLIENT

CHRISTIANA METALS CORP Date : 0Q/21/89
ATTN: BCM % - 00-6471-0¢
BCM MALL P.O.%
Q0-G471-01 Qraer# : 29827

BCM Number : 927726 pate Samplead : 08/30/89

Lecatian : FIELD BLAKK Date Received : 08/30/8%

TerTt—fie— SEMprer ¥ 1.1, gl

Tesr Jescription Results Units Tast Mathod

certifiea by

8CM Laporatory Director

Lap Cerrifications:

PA - 46-007 NJ = 77173 EPA BULK ASBESTOS QC ~ 3339
AL - %0300 ¥D - 136




1850 Gravers Road
Norristown, PA 19401

BCM Laboratory Division

PLEASE REMIT CHECKS TO:
BCM Eastem inc.

1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19482
215-825-3800

- (215) 275-0281
Tl AEFLRT - ALE . 1
g oLio: (- Fotvl e
o POURCULLI CAUE GEEN Cr 2T eu &G AWl T L0803 Tor re183:4
CLIENT
WGHRISTIANA METALS  URE vate 13/20/89
ATTN: 2Cm 4 00-6471-01
8CM MALL PR
LB eT A~ 1 arlere #0302
LU aLmpeT 30339 llate zamplea 09/28/89
eoTALL N W=¢ DATZ Raeceives t9/28/84
TNt L samplier EM
SEL LELerLLlloun QeTiitls Jrite TRt Methoo
oy RES LT HBLLIATLINS OV o — S Tiu5/39 cErPA # G040
c-ligrieronenzare j e agsl
IeLilalordgenisne c &1 PN
c-L.Cnisrosenzane . 100 WG/l
cremofirm L 160 ugs i
l3Toun Talraciicrias < V00 ugsl
Jnlorusenzene R RO+ ug/ 2
Lagroemsiniironetrane Lov00 Lgsl
IrImLd.onLsramarnang 100 wC/ii
nlorceinare Q0 udsl
VR S Lue Jgsl
i-lignlirgrianane ev ug, 1
PSR R S el -8 i o¥- ¥ ¢ - 1C0 ug sl
P -LLRLLT OB INETE 1190 ug.'1
I-LLarinyeiripans fod Wasl
ZiEet -0 Snlorodrepana ~ 109 -
TraR3-1 I-caLovepranens < 100 ug.ol
ook metrane (Meihyl Fromigz: 100 ug-l
SNLC. Gaelnire oMetavl Whicriuas, 10C S [-F
wIrylene Lnisiide 192 ugsl
Vo, L, I-TEIrASHLIrOELL2Ne ZEE FLE ugsl
Te:ra:h;c.catnﬂre ICE D 102 LW/ 1
Tran5"1 c-Licnlorcetrene 523 4071
i f-.cn;crcethane 12500 ugrsl
:.:.a-\r;unlurc»tnane < 1CQ AQ/1
Traicrniorcsireng (TIE) 48900 i@/ 1
TI1INl2rs- lucr umetriane L G0 ugs i
vinvl ‘hioraigs < 500 ugs1

EL-nK LONTRAINED 1 & PEZ
UG/L LN THIS SAMPLE.

comment

~Eq SASEC ON

HAE THYLENE

CHECRILDE . THIS I8 ZCQUIVALENT T2
TCO 100 DILUTION

PAYMENT 1S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




BCM Laboratory Division

1850 Gravers Road

PLEASE REMIT CHECKS TO:

8CM Eastern Inc.
1 PLYMOUTH MEETING

! Norristown, PA 19401 T oo CETING. PA 13462
— (215) 275-0281
INAL FEFOLT TAGE 2
.3 3L 3 ciral orscart.
e Vol BILilE FAVE U8EeN lnecred aNg autnorizes for ralease.
CLIENT
CARISTIANA METALS cate 10/20/89
[ ] £ CcO-6474-01
aC MALL CERVEE
S0-0eT1-y4 ardars 30302
suil numoer 30390 Date zamoled 09/28/89
Lozatiomnm ik =3 Date Rece;veyg 09/28/89
‘ient il sampler _BM
Va3l we3origtion 3esults ihits 7251 Method
ForgBan.e malecarLoms oy - en 1o/05-°8% CFA % 8010
t,i-ndhicrouerzene . 1000 Lugsl
. 3=Licaloriganzens < 1000 Lugs i
Vex=Richigivoenzene < 4000 ugsl
Hromorarm < 1000 ug/l
Cargpon Teiracnhloridae ~ 1000 ugsl
Calarogenzene 114000 M@/l
Lapromocniorometnans « 160U s P
ErOMLGICILIrOMEL NANG 1000 wgsl
Znieroerrane 100G dig/ L
CLHIOToTerT M - 1500 1asl
Totmlicalerieinane ¢ 100¢C UG/
LL-bigalsrietnane L0020 “gs1
SieLrenlcreeinene . 10900 G L
LU aCnLOT LD CRaNne £ 1000 ugsl
Zis-t,I-bicnloroorapens 112¢0 Lugsl
Trans- ,3-Licnlorcpropene 4+ 1000 ug/si
Jromomeinane (Methyl sromice) . 1000 ugsl
LAloromeInaneg Wetnyl Cnloriger € 1000 AQS1
HNELhYLaNng Lhigride 2160 ugsl
1.1 2.8-"8Trachioroetnene 1300 W3dsi
Tetrachicrocatnreaneg (aLE) 1000 ug.1
Trans-r.g-litalsraeinene 10C0 ugrst
Tt t=TrichLorosthane 2730 ugsl
L,y z=ioacnlorsethane 1000 Fi-F o}
“r:gnisroetnene  TCE) 680000 uasl
TriSNLur yradsrometnane “ Qo uzasl
sanyl Cnleride 1000 ugrl1

S IS ECUIVA_ERT 7C
ION

Bo,wk JONTAINED 2 £ PPRB
c&L0 w3/l IN THIZ SAMPLE,

—aTment METHVLEWE CHLORIDE, THT

BASED ON 1 TC 19v0 LILY

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




“;f"*:-
P
” P PLEASE REMIT CHECKS TO: g
“] BCM Laboratory Division BCM Easlen Inc. %
1 PLYMOUTH MEETING
1850 Gravers Road PLYMOUTH MEETING, PA 19462
L Norristown, PA 19401 215-825-3800 '
A (215) 275-0281
FINAL LEFCRT PAGE z
TAIZ 1 4 Tihal regort.
W TME feSu.ld nave been Checked and aulhorizel for release.
CLIENT
CHRISTIANA METALS CLRP Cate : 16/2G/89
ATTN: _ ECM # 00-6471-01
SCM MALL F.O.#% ‘
JO=-3471-C1 wrders - 30302
HCM Lumber o $30391 Date sampled 09/28/89
~Qcativh L MW-10A Date Received Je/88/89
“tient 10 Samopler : BM
TEST S28Cription RasUlLS Jnits TEst Methoc
FurgBag.E AALCCARroons & ¢ - on 10/0%5/,39 EPA # B010
1. 2-Dichicropenzene < 4 ugrl
L -DiCnLIOTrCODENZENnE | ugrs1l
¢+ 4=-Cichloreober.zene <1 ug/l
Eroisaform < 1 ug/s1
- Larton Tetrachlor:ge | ugs1l
Skhlorobenzens 1 ug/l
Jibromocrhioromethane 9 ugs1
gromogichlorometnane a ug/sl
nioro2thane <1 ug, 1
criroroform <1 ug/l
1,1-pichlorcataans u 3 ugs1
i.2-bicnlorosethane | ugsi
t.a-lacrlorc2tnesne 2.6 €51
1. 2-0.onuorocropane c Lugsl

Z15-1,3-Dicnlcropropens v
Trang-t,3-Dicnloropropens 1
Sromomethane (Methyl Eromiae) 1
{nlorcmethane i{Metnyl caloride) T ug/1
Metnylene Chlorige 2

AN

et
Trans-t,e-Lacnloroethene
1. 1=Tricnlorcetrane

JA.2-Trighioroetnane d
Trichlorgcethene (TLE) z
Tricaieraeriuoromethane 1
vinyl Chloriade 1

Lomment : M. BUANK ZINTAINED - 8 PPE METHYLENE CZALOIIDE

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




BCM Laboratory Division

1850 Gravers Road
Norristown, PA 19401

PLEASE REMIT CHECKS TO:

BCM Eastem Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19482

215-825-3800
- (215) 275-0281
TINAL =EPQRT F AGE &
‘TILE a3 A FPad. Teporeo.
e THE Fe8U4lid MRAVE SEe&N LnBChod 3Nd Aautnoriied ror reiedse.
CLIENT
CiFRIZTIANA NMETALE CORF Late “0/20/8¢
ATTN: BCM # 30-6471-01
SOV MAL . P C.#
00G=-9471-01 rder# 30302
BlM Mumber 2303 w2 Date Sampleaq 09/28/89
; LoLatien MW=-1G8 Date Receiveo 09/28/89
T et ol Sampler EM
TESTU L2ECrictien Results JN1LE  Test Metnod
borgedalle HAloceroons Oy 3 4 - ARVII on (07087829 EFA # 8010
Z-l.cnloropenzene A ug/i
T, 3-Dasnitrocenzene i1 “g/s 1l
LL+-Di1cnlordoenzens <1 ug/sl
3romoform T ugsl
Zaroon Tetracnloride A1 ug/1
Znhnloropenzene T ug/l
Sikromecnisrometnane o ug/L
sromogichloromethane <4 ugsl
caloroetnane v 1 g/l
Chloroform < 1 ugsl
Li-Lrchiloroetrane 3.3 ug- 1l
J2-Cricaloroetnane 1 ugsl
Ji-UiTnlocroetrnene 4.9 ug/sil
VL E-DICNLOT ORrLpane < ugsl
Zid-Ld-biacnioropropens L | ugsl
Trans-1,3-Dichloropropens “ ug/l
sromometnang (Methyl 3romaiags < P+ FaN
chloremethane (Metnvl (hlorioe) it ug/
“etnyiene Crloriue <1 ug/sl
1.2 E=-Tatracnloroethans SEE 2lz ugsl
ferrachloroetnene - PCE) 1.0 ug. 1
rrans-1,2-Dichloroetnene 14 2 ugs1
LiLaimirichlcreetnane 142 ugsl
.1, c-Trachlerogthane N ug/sl
. Tr:crloroetnene <TCE) ce7 sl
" Trienloreflucromernane 1 2gs1
J1fiyiL Cnaorice 1.5 ug/sl

immant . . BLANK CONTAINED 2. B FPRPB

METHYLENE CrLORICE

PAYMENT 1S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




o PLEASE REMIT CHECKS TO: e
= BO\/I BCM Laboratory Division 8CM Ecsiem inc. %%
1850 Gravers Road 1 PLYMOUTH MEETING -4
Norristown, PA 19401 ::.;:gg:ousmﬂe, PA 19482
e {215) 275-0281 .
LAl ARTCET T AGE S
y THIE 13 3 §fund4 resort.
o £ E3uLlE Lave wesn CAELKaY and AULACTLI83 for relsase.
CLIENT
CRRISTIANA METALS CCRF Late 10/20/89
A7 JEEC ELM # 0-6471-01
ALM Mali N o
UO-O8TI=01 Jrgers 30302
BLM nunDer 230393 Date Samp.eg 0e/28/89
~LLation =11 pate Received 09/28/89
1ant ID Samplar BM
TE3L LEECr1Dl.In kesults Mits T2zt Methog
Fdr Jedtle =alocarpons Ly G o CARVIS o1 10/405/89 EPA # 8010
2-D.cnloropenzena 130 ugs 1
J=Lihlorapenzene < 100 ug/l
i 4-Dichlorooenzene 1100 ugsl
aromoform 100 uas1
larcon Tetraculorige < 100 ugrs1
criorobanzene 4 100 ugsl1
Cicromecrliorsmethane < 100 ugsl
grumcaicnioromethane v 100 ugasl
cnloroetnane < 199 udrsi
Laloraform < e ug/i
o teDalnicirogtane 714 ug./ 1
' i 2=UidnioroaetLranre 103 wgsa
' t-dichlorsetrene 234 wdol
LL-UizhioToprepane 109 uEsl
. ZiS-1.3-01cnloropropane {100 ugsd
v Trans~t,3-Cichloropropene < 1920 ug/sl
- Erpmomeiriang -Metnyl Bromiae: < 162 ugsl
. calorometnane (Metryl onlorige) £ 190 ugrl
N Metnv.ene hlori1de 237 4G/l
t,4,2.2-TEtrachLloroetrane 100 ug/l
Tei acnioroetnene (2Cg) 00 wgrs i
k Trans-1 I-Dackloroeingne 2170 ugsl
i& 1.1, ricaloroethane 19600 48.1
1,1,;-Trxbn;oroetnane 4100 ug/l
L Trachloroethegne (TCE? 18£5C0 49s1
E{ Tricitlerafluoromeinansa - LD ugsl
o vinyi Chloriae < 100 ua/1

SLANK CONTAINED 2 E FPB METHYLENE
v/l LN THIE SAMPLE, BAZED ON ¢

CHULORIOJE :
100 DILVT ON

280 TO

ETJIVALENT T2

PAYMENT I8 DUE UPON RECEIPT OF INVQICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




“|’ BCM BCM Laboratory Division PLEASE REMIT CHECKS TO:

1850 Gravers Road 1 PLYMOUTH MEETING
| ' Norristown, PA 19401 ::'YMO%"EET'NG‘ PA 19482
— (215) 275-0281 825
FINAL HEFORT AAGE . 6
Thia 15 a 7118l -eport.

W Tae rasults naveé Deen checked and autnorizeg ror release.

CLIENT
CHRISTIANA METALS CORP Date . 10/20/89
AR ) () BCM # 00-6471-01
BOCM MALL P.O.#%
00-5471-0¢ Oraer# : 30302
BCM wnumper . 330394 Cate Sampled : 09/28/89
Locat.on L MW= Date Received : 09/28/89
rieni 30D Sampler . BM
Test wvaescription RESUlLS units Tast Mathod
‘o Furgezapie Halocarcons bty G J JARVIS on 10/05/89 EPA % BO10
‘ 1.2-Dichloropenzens {1 ug/l
r 1,3-Dicnlorobenzene < 1 ug/l
' 1, 4-Dichloropenzane < 1 ug/s1
Bromofaorm <1 ug/sl
carcon Tetrachloride <1 ug/l
cnlorobenzene <1 ug/1
pDioromochlorometnane <1 ug/1
groemocicnioromethane <1 ug/1
Chloroetnane < ug/l
Chaloroform {1 ug/1
1.1-Ci1cnloroetnane 12.0 ug/sl
1,2-Dicnlorcethane <1 ug/1
1.1-Cicnlorcetnene £3.1 ugs1
L,e-viCnloropropane <1 ugrl
Z1s-1,3i-Dicnloropropene <1 ugs1
Trans-1,3-Gichloropropens 1 ug/l
BEromometrane (Methyl sromige:; {1 ugs1
Inioronetrane (Methyl cCnhlorige) <1 ugs1
Methvlene Chlorige < 1 ugs1
1,t,2,2-Tetracrloroetnane 3EE PCE ugsl
Tetracnioroethene (PCE} 7.5 ugs1l
; “rans-1,2-0ichioroethene 39 .5 ug/l
’ 1.1,1=-Trichloroethane 42% 4gs1
L1, 2=Trichioroatrane < ug/l
Triihlorostnene (TIE) 3150 ugs1
! Trichlorafluorometnane A ugsl
1 vinyl Cnlorige 15.6 ug/l
! comment M oLANK CONTAINED 2.8 PPB METHYLENE CHLORICE

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PASY DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




K:M BCM Laboratory Division PLEASE REMIT CHECKS TO: % ?’%’

b4
' 1850 Gravers Road 1 PLYMOUTH MEETING
' Morristown, PA 19401 ::-YMOU;&MEE“NG. PA 19482
Yor (215) 275-0281 5-825-
FINAL REPORT PAGE : 7

. TalS 13 a Tinal raport.
.. Th@ resulitls have deen Checkeo ang authorizad for ralease.

CLIENT .
CHRISTIANA METALS CORP Date ; 10/20/89
St ) () BCM % 00-6471~01
BCM AALL P08
Z0-64T71+-0G14 Order# : 30302
BCM Numper : ¢203935 Date Samplea : 09/28/89
Location C MW-13 Date Recaived . (Q9/28/89
~ilaént 1D Sampler ) |
est Dascription . RESULLS units Test Method
Purgeabie Halocaroens by - on 10/05/89 EPA # 8010
1,8-Cicnlorcoenzene < 10 ugsl
i.3-Dichlcrcoenzene < 10 ug/l
1,4-Dicnlorobenzane < 10 ug/1
gromoform < 10 ugsl
carpon Tetrachlorige < 10 ug/1
Chlorobenzena £ 10 ug/l
Divromochloromethane v 10 ug/l
gromogichnlorometnane < 10 ug/l
Chloroethane { 10 ua/1
chloroform < 10 ugrsl
1,1=-Dicnloroaethane < 10 g/l
: 1,28-Dichloroethans ¢ 40 ug/1
' ‘1.1=Dichloroetnene 22.6 uQ/sl
1.2-0iCnlorcspropans ¢ 10 ug/sl
. 21§-1,3-Dicnloropropene i 10 ugrs1
i Trans-1,3-Dichloropropeane < 10 ugs1
Bromometnhana (Metnyl Eromige) < 10 ugrs1
Chloromethane (Metnyl Chlorioe) « 10 ug/1l
Y Metnylene Cnlorids 19 .2 ug/1
: t.1,2,2-Tetracnloroetnane ¢ 1D g/l
Tatrachloroetnene (PCE) £ 10 ugs1
: Trans-1,2-Cichlorcetnens i2.3 ugrs1l
! t.1,1-Trichloroetihane 490 ugs1
1.1,2-Tricnloroethane < 10 ug/sl
Trichliorcetinene (7CE) 863 ug/l
j Tricnlorofluorometnane <10 ug/1
' vinyl Chicriae < 10 ugsl

comment : M. BLANK CONTAINEL 2.8 PFB METHYLENE CHLORIDE. THIS IS EQUIVALENT TO
£9 UG/L IN THIS SAMPLE., BASED ON 1 "0 10 DILUTIOCN

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




T 3C|V| BCM Laboratory Division i I %

/ [4
1850 Gravers Road 1 PLYMOUTH MEETING
‘ Norristown, PA 19401 ;};’;gg’;oﬂﬁﬁﬂﬂﬁ- PA 19462
W (215) 275-0281
T14AL ZEFORT EAGE : 8

"Tris 18 a final veport.
- THE r25yllsS nave DeSN CRECK2d N authorizeo or release.

CLIENT

CHRISTIANA METALS CORP Date 10/20/689
adEl ) ) BCM # :  00-6471-01
BLM MALL F.O.% -
Q0-6674-04 Groger# : 30302
BCM sumber @ $3039% Date Samplea : (09/28/8%
Y Location ComMwW=14 Date Received : 09/28/89
'¢ -cient IC Zampler . EM_
Tast Descriptaon Results Units Test Method
Furgeaole Halocarpons by - &n 10/03/29 EFA # 8010
i.2-Cichlorecbenzene < 10 ug/l
1.3-Dichlcropenzene ¢ 10 ug/l
1,4-Dichlorobenzene + 10 ugsl
Bromoform < 10 ug/1
carpon Tetrachloridae < 10 ug/l
Chloronenzene < 10 ug/sl
Cibromochiorometnane ¢ 10 ugsl
sromoaicnloromethane ¢ 10 ugrsl
cnlorosthane < 10 ug/l
Chlcroform < 10 ugs1
L, t-Dichloroechane 35.9 ug/1
; i.2-Dighlereogthane < 10 ug/s1l
1, 1-Cichloroethene 2es ugsl
1.2-Dignloropropans 10 ug/1l
“15-1,3-Dicnloropropene + 10 uasl
Trans-1,3-Dichloropropene < 10 ugsl
sromometnang (Methyl Bromide) < 10 ug/i
Chloromethane (Methyl Chloride) < 10 ug/1
: “elnylene chlioride 16.7 ug/1
1.1.2.2-Tatrachioroethane SEE PLE ug/l
Tetrachlioroetnene (PCE) 31.3 ug/s1
) Trans-~1,2-0Dichloroethene 140 ugz’/l
' 1.1,1~Trichloroathane 3930 ug/l
1,1,2~Tricnlcroethane < 10 ugsl
Trichloroethene (TCE) 13800 ugsl
! Trigriiorofiluoromethane <10 ug/l
vinyl Cnloriae { 10 ugs1

commens . M. BELANK CONTAINED 2.3 PPB METHYLENE CHLORIDE. THIS IS EQUIVALENT TO
28 UG/L IN THIS SAMFLE, BASED ON 1 TD 10 DILUTICN

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




~ BCP 1 BCM Laboratory Division PLEASE REMIT CHECKS TO:

1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 19401 ;:“;:g_g:o”“"“e- PA 19482
S (215) 275-0281
FINAL RZPORT PAGE : 9

Thig 15 a findl report.
-  THE resuits nave ween Ccrheckea ara adthoriied for release.

CLIENT
 —
| CHRISTIANA METALS CORP Date . 10/20/89
: uarel ) () BCM # :  00-6471-01
b BCM MALL 5.0.%
00-6471~01 Qroer# : 30302
o
BLM Numper : 930397 Date Sampliea : 09/28/8%
: Location T Mw-15 Date Received : 09/28/89
- Cdasnt D Jamoler : EM
l Test Lascriptiom AesSUllS Units Test Method
/'l ourgsable Halocarbons by <. STOUDT an -0/06,/89 EPA # B0O10
_ t.,&é-Licnloropenzene {1 ugsl
b 1,3-Dignlorobenzene { i ugrs1
- {,4-Dicnlorocenzene {1 ug/1
gromoform ¢ 1 ug/1
Carpon Tetracnlorige < 1 ug/l
— cnlorobenzene {1 ugrsl
Dipromochlorcmethane <1 ugsl
Bromoaichlorcmethane <1 ugs1
Chloraetnane <A1 ugrsl
et Chioroform 4.9 ug/1
1,1-bicnlorosthang 66 .4 wg/l
1.2-Cichloroethane i ugsl
. t.1-Zicnleroetnene 789 ug/1
1.e-Dicnloroprepane | ug/s1l
o Zi15~1,3-Dichloropropens <1 ug/i
L Trans-1,3-Dichlcropropene <t ugrsl
-~ dromomethane (Methvl 3rom:ge) < ug/1
. Cnlzrometnane (Methyi Chlor:ge:? < ug/1
o METNYLIENE CALOrios <1 ug/1
- 1,12, 2-Tetracnloroethane SEE PCE ug/s1
Tetracnlcroetnensg (PCE) 97.6 ugrs1
P Trans-t.2-Dichloroethene 446 ug/sl
- 1,1.1-Trichlorgoethane 10100 ug/l
1,1,2-Trichloroethane < 4 ugs1
Trignloroethene (TCE) 116000 ug/1
; Trichicroflucrometnane <01 ugs1
~ sainyl ¢nlorioe <A ug/l

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM,




e

PLEASE REMIT CHECKS TO:

- BCIVI BCM Laboratory Division B Eamer e P %

1 PLYMOUTH MEETING
L%?gsg:\:‘er&ﬁ? 3301 PLYMOUTH MEETING, PA 19482
' 2158253800
— (215) 275-0281
FINAL REPORT 9AGE : 10

THis 1% @ rfinil report.
v TA8 T8B3UILS nave oeen CHEeCKS0 and authoriIed for relaase

CLIENT
LCHRISTIANA METALS CORF Date . 10/20/89
Aa1Te: (DI BCM #  © 00-6474-01
oM mALL P.C.®
Q0-6471-01 , orogers - 30302
aChM Numger 230393 Dates 3amplea : 09/28/89
i B kotation . MW-1E Date Receivedg : 09/28/89
veesaiens oo Sampler AM
Tast Description rResults Jnits  Test Methoo
Purgeaoie ra:osaroons oy [N 0 t0/06/89 EPA # 8010
t.2=-Lichlorcuenzene < ugsi
1,3-Dicnlorobenzene . ugsl
1,4-Dichloropenzense <1 ug/i
Bromoform 4 4 ug/1
carbon Tetracnlorige <1 ug/s1
<Thloropenzene ‘ L | ug/1l
Daoromocnlorcmetlnane 0 ug-’l
Bromedicnioromethane <1 ug-1
chloroethane 5.7 ug/l
whigoroform o1 ug/1
tyr=Dacnlarc2inane 265 ug/1
1, 2-01chloroethnane A | ug, 1
t,1-Dichilcroetneng 103 ug/sl
1.,2-Dicnlcrooropane <1 Juasl
vis-t,3-Dicnioropropene {1 uG/1
Trans-1,3-01Cchlorooropene < ug/1
dgromomeinan2 iMatnyl sromide) SO ugrl
Chicromethane (Matnyl Chlor:ae) L | ug/sl
1 MMetnylene liiloride < 1 ug/1
1.4,2,2-Tetracnloroethansa SEE PCE ugsl
Tatracnlorcethene (PCE; 3.0 ug/l
\ Trans~-1,2-Dicnloroetnense 110 -ugsl
1,1, t-Tricnlorvetnane 1320 ugs1
1,1,2-Tricnlcroethane <1 ugsl
Tricnlors8siene (TCE) 1144 ug/l
} Tricnicrofluorometnane < ugsl
dinvl Chnlior:ide {9 ug/l

PAYMENT 1S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




g ‘ . . 'x‘;; s
SCM BCM Laboratory Division S Ecem . %

1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 19401 2":-;;‘2‘:‘3:’;0”55“"0- PA 18462
-~ (215) 275-0281
FINAL REFORT PAGE : 11

Timig 13 a final vepere.
w. Trg resuits nave peen chacrned &na authoriled for relaase.

CLIENT
CHRISTIANA METALS CORP Date ‘ 10/20/89
3CM # :  00-8471-01
BCM MALL P.O.#
00-6471-01 Order# . 30302
BCM Numoer . 230399 Date Samplea = (09/28/89
Locartion : TRIP BLANK Date Re&cesiveg :  09/28/89
“1:ent ID . samplar -EM™
Test Cescription Results units Test Methog
purgeavle Halccarbons oy [ on 13/96/89 EBA % 8010
1.2-Cichlorobenzene < 1 ug/l
1.3-Dichlorebenzene < 1 ug/l
i,4-Dichlorocenzense LA | ug/l
Bromoform < ugs1
carbon Tetrachloriae <1 ug/1
Chloropbenzene <1 ugs1l
Diporomochlorometnansa <1 ug/l
Bremodichloromethaneg <1 ugs/1
Caloroethane <1 ug/sl
cnlcroform {1 ugs1
1, 1-Dichlorosthane N ug/l
1.2-Dichloroethane < i ug/1
1, -0ichloroetnene < ug /1
t,2=Dichloropropana <1 ugs1
Cis-%,3-Dichloroproepene | ug/l
Trans-1,3-Dichloropropene <1 ugs1l
Bromomeinane (Metrnyl Bromiqe) < ug’s1
Chloromethang (Methyl Chloride) i1 ugrs1
Metrylene Chloride 1.2 U@/l
1,1,2,2-Tetracnlcroathane {1 ugs1
Tetrachloroetnene (RCE)} <1 ug/l
Trans-1,2-Dichloroethene L | ug/l
‘.1,1-Trighloroetnane <1 ug/1l
1,4,2-Trichlorosthane < 1 ug/1
Trichloroatnene (TCE) 12.7 ugs1
Tricrniorofluoromethane A1 ug/l
‘anvyl Chloride <1 ugsl

corment. M. BLANK CONTAINED 2.4 P28 METHYLENE CHLORIDE

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




3' CP 1 BCM Laboratory Division o Eamam v 1O ﬂ,%

1850 Gravers Road 1 PLYMOUTH MEETING
Notristown, PA 19401 :#m*‘ee'”"ev PA 19462
— (215) 275-0281

FINAL REPORT PAGE : 12
+ Tiis 15 & final report.
W THE& rasulils nave besn checked and autnorizeq for release.

CLIENT

CHRISTIANA METALS CORP Date : 10/20/8%
ATt (DI BCM % : 00-6471t-01
BECM MALL P.O.#
COo-6471-01 Orger# - 30302
BCM Number : 930400 Date sampled : 09/28/89
Location : FIELD BLANX Datm Received : 00/28/8%9
~lient ID SAMDIEr i BM
esi Cescription Results Units Test Method
Furgeavle Haiscaroons oy [N o 100889 ZPA # 8010
1.,2-Dichlorobenzane <1 ug/1
1,3-Dichlorobanzene {1 ug/l
1,4-Dichlcrobenzens <1 ug/1
Bromoform <1 ug/s1
Carpon Tetrachloride L | ug/s/l
Chiorobenzene < 1 ug/1
Dipromochloromethane <1 ugsl
gromodgichlorometrnane [ ugrsl
Chlcrostnane < 4 ugs1l
cnloroform <1 ug/l
1.1-Dicnloroethane | ug/1
1,2-Dichloroethane | ugsl
t,1-Dichlceroetnene < 1 ug/1l
+,e~bienloropropane < 1 ugrsl
Ci1s-1,3-Dichloropropene ¢ 1 ugrsl
Trans-1,3-0ichloropropene <1 ug/l
gromometnans (Metnyl Bromiag) <1 ugs1l
Cnloromethane (Methvl Chlorige) <19 ug/1
Methylene Chlorige 1.2 ug/l
t.1.2,2~-Tetracnloroetnane | ug/s1
Terracnliorcocethene (PCE) <1 ug/sl
Trans-1,2-Dicnlorcerngne < ug/s/l
] 1.,1,1-Trichioroeihane <1 ug/l
1,1,2-7richloroethane ¢ 1 ug/l
Tricnloroethene (TCE) 3.5 ug/l
Traicnlorsflueromethane < ugsi
vinyl Chlorige <1 ug/l

cimment: M. dLANK ZONTAINED 2.4 FPB VMETHYLENE CHLORIDE

PAYMENT 1S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WiLL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




7 3" OM BCM Laboratory Division CLEASEneMT CHECKSTO: i

1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 13401 :*&%U;&MEETING. PA 19482
- (215) 275-0281
FINAL REPORT PAGE 13

, Thigs 13 a finai report.

Tha resulis nave D232n checked and authorized for release.

certified oy

] Lap Certaifaications:

) PA - 46-007
AL - «0309

CLIENT
cHrISTIANA HETALS [ cate : 10/20/89
(4) ) BCM % :  00-6471-01
BCA MALL P08
00-6471-01 order# : 30302
ECH Numoer : 230400 pate Sampleo : 09/28/89
Losation : FIELD BLANK Date Received : 09/28/89
client 1D Sampler : BM
st Cescription Results Units Test Method

. - e

B Laporatory Director

NJ - 77175 EPA BULK ASBESTOS QC - 3339
D - 136

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




1 -3 CP 1 BCM Laboratory Division Do o e GRS TO: K%

1850 Gravers Road 1 PLYMOUTH MEETING
| Norfistown' PA 19401 ’ ;:.YMOUTH MEETING, PA 19462
o {215) 275-0281 5-825-3800
FINAL REPORT PAGE : 4

T8 i35 a final reporrc.
The results have been checked ang authorizeq for release.

CLIENT

CHRISTIANA METALS CORP Date : 09/01/89
ATTN: JAMES CONNOR BCM # : 00-6471-01
L PO
- 1-01 oraers : 29508

BCM Number : 926126 Date Samplea : 08/18/89
Location : B-10-6.5 Date Received : 08/18/89
Jient ID : sampler : ES
Test Description Results Units Test Method

comment: All applicable results for this
sample reported on ary weight basis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PABT DUE AMOUNTS OVER 20 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




1850 Gravers Road 1 PLYMOUTH MEETING
Norristown, PA 19401 ;g':zw\‘ H MEETING, PA 19402

~ qcp ﬂ BCM Laboratory Division B Eotorn i ECKS To:

(215) 275-0281

. FINAL REPORT PAGE 5

w. TNiIS 13 a final report.
The results nave been chacked and authorizeg for release.

CULIENT

CHRISTIANA METALS F Date : 09/01/89
BCM # - 00-6474-01
BCM MALL P.O.%
00-6471-01 orgers : 29596
. { 2CM Number : 926127 Date samples : 08/18/89
rocation : B-11-1.% Date Received : 08/18/89
>~ Iient ID - Sampler T EB
Test Description RESUltS Units Test Matnod
Purgeaple Halocarpons by - on 08/21/89 EPA # BO010
1,2-Dichlorobenzene < 0.0119 mg/Kg
t.3-Dichlorobenzene < 0.0%19 mg/Kg
1,4-Dicnlorobenzens < 0.0119 mg/r.g
Bromoform < 0.0119 mg/xg
carbon Tetrachlorids < 0.0119 mg/Kkg
Chlorobenzene < 0.0119 mg/kg
Dibromochloromethane < 0.0119 mg/xg
Bromogichloromethane < 0.0119 mg/kg
Chloroethane < 0.0119 mg/Kg
Chloroform < 0.0119 mg/kg
1,1-Dichloroethane < 0.0119 mg/Kg
1,2-Dichloroethane < 0.0119 mg/Kg
1,1-Dichloroethene < 0.0119 mg/kg
1,2-Dichloropropane < 0.0119 mg/KQ
Cis-1,3-Dichloropropene < 0.0119 mg/kg
Trans-1,3-Dichloropropene < 0.0149 mg/Kg
Bromomethane (Methyl Bromiae) < 0.0119 mg/Kg
Cnloromethane (Methyl Chloride) < 0.0119 mg/Kg
Methylene Chloriage ¢ 0.0119 mg/xg
1,1,2,2-Tetracnhloroethans < 0.0119 mg/kg
Tetracnloroethens (PCE) < 0.0119 mg/kg
Trans-1,2-Dichlorosthene < 0.0119 mg/Kkg
1,1,1-Trichloroethana < 0.0119 mg/kg
1,1,2-Trichloroethane < 0.0119 mg/Kg
Trichloroethens (TCE) 0.0226 mg/kg
Trichlorofluoromethane < 0.0119 mg/Kg
vinyl Chlorice < 0.0119 mg/kg
501i0s, Total (%) by - on 08/30/89 Std. Mtd. 209F
Total Solids 88.2 %

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




PLEASE REMIT CHECKS 10: @
%

e BCI\/I BCM Laboratory Division BOM Ecutem i
‘ 850 G Road 1 PLYMOUTH MEETING
' :Jorristol:\r’\.er;A ? 9&401 ;:';.:zoum MEETING, PA 19482

(215} 275-0281

FINAL REPORT PAGE : 6

. Thigs is a final raport.
The results have peen checked anc authorized for relsase.

CLIENT

CHRISTIANA METALS CORP pate : 09/01/89
ATTN: BCM # :  00-6471-01
BCM MALL P.O.#%
00-6471-01 Oordger# : 203596
BCM Numper : 926127 Date Sampled : 08/18/89
Location : B-11-1.5 Date Received : 08/18/89
ITent 10 sampier : ES
Test Description Results Units Test Methoc

- e e - -

Comment: All applicaple results for tnis
sample reported on dry weight basis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.




APPENDIX F

BCM INTEROFFICE CORRESPONDENCE DOCUMENTING SOIL SAMPLE
ANALYTICAL PROCEDURES FOR SAMPLES OBTAINED FROM
BORINGS B-5 and B-6



BCM| INTEROFFICE

© o, Jonuary 2. 2920
< — o O O
SUBJECT: Christiana Metals

BCM Project No. 00-6471-01
BCM Lab Order No. 29200

The purpose of this memo is to provide additional explanation for the
results reported 1in August £for the above referenced order. Seven
s0il samples, a ¢trip blank, and a field blank were analyzed for
purgeable halocarbons by gas chromatograph 1in accordance with EPA
Method No. 8010. In each of the samples where volatile organic
compounds were detected, the concentrations are reported as greater
than a specific value (e.g. 1,1-dichloroethene >10 mg/kg).

Normally, a specific concentration, not a greater than concentration,
is reported. Each of the samples was collected on 8/1/89 and
received and 1logged in at the laboratory that same day. Each of the
samples were initially analyzed on 8/3 with a 1 to 10 (1/10)
dilution. The concentrations detected were outside the linear range
of the instrument calibration. This meant that the results for these
analyses were gqualitative only and that the concentrations detected
were less than those actually present in the samples. Each of these
samples was subsequently run 2-6 additional times at varying
dilutions in order to obtain results within the range of instrument
calibration. Attached is a table listing the dates and dilutions for
the 1initial and subsequent tests for each sample. In each of these
cases no concentrations above the level of detection were detected.
As we know the samples initially contained several volatile organic
compounds, our conclusion regarding the 1later runs was that
disturbance of the samples by sample contalner opening and the
volatile nature of the compounds resulted in the volatilizatlon of
the compounds from the samples,)

Review of the initial sample chromatograms indicates that the
compound identifications are correct. These results are consistent
with other data from the site. Consequently, the results reported
can bhe used so long as it is understood that the concentrations are
greater than reported.

Should you have any gquestions or require additional information,
please contact either Rocco Alessandro or me.

Tl VIR 21
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